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1.0 INTRODUCTION 

Four new groundwater monitoring wells were installed in the 100-N Area 
during 1991 in support of the Hanford Federal Facility Agreement and Consent 
Order (Ecology 1991), Tri-Party Agreement milestone M-24-17 . Well 199-N-74 
will serve as an upgradient monitoring well for the 1325-N Liquid Waste 
Disposal facility. Well 199-N-71 is an upgradient well for the 1324-N/NA 
facilities. Wells 199-N-72 and 199-N-73 are downgradient wells for the 
1324-N/NA facilities. The locations of these wells are illustrated in 
figure 1. Coordinates and elevations are listed in Table 1. For convenience, 
well numbers are often shortened by dropping the "199-" prefix. 

The ·groundwater monitoring plan for the 100-N Resource Conservation and 
Recovery Act of 1976 (RCRA) sites (Hartman 1991) describes the hydrogeology of 
the 100-N Area, and provides justification for the new wells and their 
locations. The wells were constructed to the specifications described in 
WHC (1990). 

This document is a compilation of data and information on drilling, 
construction, and development of the new wells. Copies of forms, notes, and 
diagrams completed in the field comprise the bulk of this document. Few 
interpretations are included. Lithologic contacts were picked by 
Or. K.A. Lindsey, based on the geologist's logs. Aquifer test data were 
interpreted to estimate aquifer properties. 

for each well, the follQwing documents are included in appendices: 

• Appendix A 
- Well summary sheet 

Well construction report 
- Borehole log 
- Geophysical log(s) 

• Appendix 8 
- Grain size data for screened interval 
- CaC03 and moisture data 

• Appendix C 
- Well development record 
- Pump installation record 

• Appendix D 
- Drawdown and recovery data 
- Slug test data 
- Aquifer test analysis . 

Other records, such as chain of custody forms, decontamination records, 
daily field records, and training records are on file with Westinghouse 
Hanford Company (Westinghouse Hanford). 

1 
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Table 1. Survey Data for Groundwater Monitoring Wells 
Installed in the 100-N Area in 1991. 

Elevation• jfoetl 
Datum or Coordinate a Bnu Marker Top Hydroatar' P1ate Top Outer Ca1ing 

Well coordinate •v•tema center of cuing In Concrete North Side North Side 

100-N 6088.6 N 469.49 462.62 462.50 
4643.8 W 

N-71 Hanford 83,696.76 N N/A N/A N/A 

69,946.60 W 

Lambert Of' 148,982.42 N 460.03 463.06 463.04 
NGV0'29 671,689.03 E 

100-N 6,632.6 N 466.06 468.47 468.46 
6,861 .1 W 

N-72 Hanford 84,577.20 N N/A N/A N/A 

60,883.34 W 

Lambert or 149,249.91 N 466.69 469.00 458.99 
NGVD'29 671,302.37 E 

100-N 6,276.7 N 469.46 462.76 462.74 
6,779. 1 W 

N-73 Hanford 84,312.68 N N/A N/A N/A 

60,917.40 W 

Lambert or - 149,169.26 N 459.98 463.29 463.28 
NGV0'29 671,292.22 E 

100-N 6,064.2 N 453.60 467.14 467.13 
3,797.6 W 

N-74 Hanford 84,264.26 N N/A N/A N/A 

68,786.33 W 

Lambert or 149,166.41 N 454.14 467.68 467.66 
NGV0'29 671,942.09 E 

8 Lambert WCS83S coordinate• In meter•. 100-N coordinatH In feet. Hanford coordinetH (in feetl were converted from 100-N coordinatee 
with the formul-: HanfOf'd WHl =- 67,669.1 + (100-N WHll(coa 23°1 • (100-N Northl(ain 23°1 
Hanford North• 77.198.3 + (100-N WHtl(ain 23°1 + (100-N Northl(coe 23°) 

NOVO' 29 elevation• are feet above th• National Geodetic Datum of 1929; 100-N elevation• In feet above mean aoa level. 
NIA • not applicable. 

Hanford coordinate• and 100-N elevation• ore most comparable to aurvay data for other well• currently In Iha groundwater database. 

'Hydroatar ia a tradonamo of Instrumentation Northwest. 

3 
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2.0 WELL 199-N-71 

2.1 DRILLING 

Well N-71 was drilled with a cable tool rig . 
August 7, 1991, and was completed August 29, 1991, 
below land surface (bls) . Temporary, carbon steel 
drilling: 12-in-diameter casing from surface to 12 
casing from surface to total depth. Approximately 
during drilling. Drilling information is compiled 

Drilling began on 
at a total depth of 87 ft 
casing was used during 
ft bls; IO-in-diameter 
285 gal of water were added 
in Appendix A. 

Sediments were primarily sandy gravel to gravel (see borehole log in 
Appendix A}. Some of the samples were crushed by hard tool drilling, when a 
drive barrel could not be used. Samples were collected approximately every 
5 ft of depth for calcium carbonate analysis, radiological screening, and 
lithologic archiving. The contact between the Hanford and Ringold formations 
appears to be at approximately 55 ft bls . Moisture samples were collected 
above the water table where no water was added during drilling (four samples). 
A sample for grain size analysis was collected from the interval to be 
screened. Physical data for sediments are contained in Appendix B. 

A gross gamma log was run on August 28, 1991, from 4 to 85.3 ft bls, 
through the temporary casing. Geophysical logs are in Appendix A. 

The borehole and soils were monitored regularly for organic vapors and 
radioactive contaminants. There was no detectible contamination. 

2.2 WELL COMPLETION 

Permanent casing and screen were installed in well N- 71 between 25 and 
October 28, 1991 . Static water level at that time was 68 . 1 ft bl s. 
A 20-slot, 4-in-diameter stainless steel screen was set from 84 .5 to 63.8 ft 
bls. Permanent casing is 4-in-diameter stainless steel with centralizers, 
from 63.8-ft bls to above land surface. The sand pack is 10- 20 mesh silica 
sand (85.8 to 59.7- ft bls}. The annular seal comprises bentonite pellets 
(59 .7 to 55.8 ft bl s}, bentonite crumbles (55 .8 to 18.0 ft bls}, and cement 
grout (18.0 to 3.0 ft bls). The remaining annulus was filled with concrete 
when a 4 ft by 4 ft by 6-in concrete pad was installed at the well head. 
A 6-in. protective casing with a locking cap was also install ed at the well 
head. Four protective steel posts were set in concrete around the well. A 
brass marker stamped with the well number was set into the concrete. The 
center line of the well was surveyed to Lambert and 100-N coordinates. 
Elevation was surveyed to NGV0'29 and 100-N data . Elevations were established 
for the top of the Hydrostar plate, top of outer casing (north side}, and the 
brass marker set in the concrete pad. Documentation of well completion is 
compiled in Appendix A. 

When the 10-in. temporary casing was removed, it was discovered that a 
piece of the casing shoe had broken off. The site geologist also noted that 
some slag from cutting the temporary casing fell into the sand pack during 
completion. These irregularities were documented on a nonconformance report. 
A request for variance was submitted to the State of Washington Department of 

4 
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Ecology (Ecology). A magnetic log was run to locate the depth of the casing 
shoe and slag. The log showed peaks at approximately 62 and 75 ft bls (see 
Appendix A). Since the shoe and slag are in the sand packed zone, they could 
cause increased metals concentrations in groundwater samples. Metals data 
from well N-71 will be flagged for at least the first year of monitoring . 

The only additives during well drilling and completion were water and 
"well guard," a nonpetroleum-based lubricant used on casing threads and 
drilling tools. 

2.3 WELL DEVELOPMENT AND PUMP INSTALLATION 

Well N-71 was developed November 5, 1991. A submersible pump was used 
to remove 4,500 gal water from the well. Final turbidity was 
6.5 nephelometric turbidity units. Drawdown and recovery data were measured 
with a transducer in the pumping well during development. A well development 
log is included in Appendix C. Water level data from development and recovery 
are included in Appendix D. 

A dedicated Hydrostar sampling pump was installed in well N-71 on 
November 5, 1991. Its intake is at 82.4 ft below top of casing . A pump 
installation form is included in Appendix C. 

2.4 AQUIFER TESTING 

Water level data were collected during development, as described in 
Sectio~ 2.3. Transmissivity of the screened interval was estimated at 
230 ft /d, based on discharge data, and 97 ft 2/d, based on recovery data. 
These values correspond to hydraulic conductivities of 14 and 5.8 ft/d, 
respectively. A slug injection and withdrawal test was also conducted in well 
N-71 on November 5, 1991, after development. Hydraulic conduct i vity of the 
screened interval was estimated at 23 ft/d. Aquifer test data and their 
interpretation are included in Appendix D. 

3.0 WELL 199-N-72 

3.1 DRILLING 

Well N-72 was drilled with a cable tool rig. Drilling began on 
August 30, 1991, and was completed September 16, 1991, at a total depth of 
84.1 ft bls. Temporary, carbon steel casing was used during drilling: 
12-in-diameter casing from surface to 10 ft bls; IO-in-diameter casing from 
surface to 85 ft bls. Approximately 73 gal of water were added during 
drilling. Drilling information is compiled in Appendix A . . 

Sediments were primarily sandy gravel and gravel (see borehole log in 
Appendix A). Some of the samples were crushed by hard tool drill ing, when a 
drive barrel could not be used. Samples were collected approximately every 

5 
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5 ft of depth for calcium carbonate analysis, radiological screening, and 
lithologic archiving. The contact between the Hanford and Ringold formations 
appears to be at approximately 65 ft bls. Moisture samples were collected 
above the water table where no water was added during drilling (three 
samples). Samples for chemical analysis were collected at 20, 30, 40, 50, and 
60 ft bls. A sample for grain size analysis was collected from the interval 
to be screened. Physical sample data are contained in Appendix B. Chemical 
data are not yet available. 

A gross gamma log was run September 16, 1991, through the temporary 
casing. A copy of the log is in Appendix A. 

The borehole and soils were monitored regularly for organic vapors and 
radioactive contaminants. There was no detectible contamination. 

3.2 WELL COMPLETION 

Permanent materials were installed in well N-72 between October 25 and 
30, 1991 . Static water level at that time was 65.1 ft bls. A 20-slot, 
4- in-diameter stainless steel screen was set from 82.3 to 61.2 ft bls. 
Permanent casing is 4~in-diameter stainless steel with centralizers, from 
61.2 ft bls to above land surface. The sand pack is 10-20 mesh silica sand 
(83.0 to 59.3 ft bls). The annular seal comprises bentonite pellets (59.3 to 
55.5 ft bls), bentonite crumbles (55 J5 to 20 .5 ft bls), and cement (20.5 to 
1.6 ft bls) . The remaining annulus was filled with concrete when a 4 ft by 
4 ft bj 6- in. concrete pad was installed Jt th~ well head. A 6- in . protective 
casing with a locking cap was also installed at the well head. Four 
protective steel posts were set in concrete around the well. A brass marker 
stamped with the well number was set into the concrete. The center line of 
the well was surveyed to Lambert and 100-N coordinates. Elevation was 
surveyed to NGVD'29 and 100-N data. Elevations were established for the top 
of the Hydrostar plate, top of outer casing (north side), and the brass marker 
set in the concrete pad . Documentation of well completion is compiled in 
Appendix A. 

The only additives during well drilling and completion were water and 
"well guard," a nonpetroleum-based lubricant used on casing threads and 
drilling tools. 

3.3 WELL DEVELOPMENT AND PUMP INSTALLATION 

Well N-72 was developed November 7, 1991. A temporary submersible pump 
was used to remove 6,325 gal of water from the well, until the turbidity was 
5 nephelometric turbidity units. Drawdown and recovery data were measured 
with a transducer in the pumping well during development. A well development 
log is included in Appendix C. Water level data from development and recovery 
are included in Appendix 0. · 

A Hydrostar sampling pump was installed in well N-72 on November 8, 
1991. The pump's intake is at 82.5 ft below top of casing . A pump 
installation form is included in Appendix C. 

6 
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3.4 AQUIFER TESTING 

Water level data were collected during development, as described in 
Section 3.3, but the data could not be analyzed to estimate aquifer 
properties. A slug injection and withdrawal test was conducted in well N-72 
on November 8, 1991, after development. The hydraulic conductivity of the 
screened interval was estimated at 21 ft/d. Aquifer test data and their 
interpretations are included in Appendix D. 

4.0 WELL 199-N-73 

4.1 DRILLING 

Well N-73 was drilled with a cable tool rig. Drilling began on 
August 26, 1991, and was completed September 16, 1991, at a total depth of 
89.l ft bls. Temporary, carbon steel casing was used during dr i lling: 
12-in-diameter casing from surface to 20 ft bls; IO-in-diameter casing from 
surface to 87 ft bls. Approximately 335 gal of water were added during 
drilling. Drilling information is compiled in Appendix A. 

Sediments were· primarily grayel to sandy gravel (see borehole log in 
Appendix A) . Hard tool drilling was used throughout the hole. Samples were 
collected approximately every 5 ft of depth for calcium carbonate analysis, 
radiological screening, and lithologic archiving. The contact of the Hanford 
and Ringold formations appears to be between 60 and 70 ft bls. No moisture 
samples were collected in well N-73. A· sample for grain size analysis was 
collected from the interval to be screened. Physical data for sediments are 
contained in Appendix B. 

A gross gamma log was run September 16, 1991, through the temporary 
casing. Geophysical logs are in Appendix A. 

The borehole and soils were monitored regularly for organ ic vapors and 
radioactive contaminants. There was no detectible contamination. 

4.2 WELL COMPLETION 

Permanent materials were installed in well N-73 on October 30 and 31, 
1991. Static water level at this time was 69.3 ft bls. A 20-slot, 
4-in-diameter stainless steel screen was set from 86.1 to 65.4 ft bls. 
Permanent casing is 4-in-diameter stainless steel with centralizers, from 
65.4 ft bls to above land surface. The sand pack is 10-20 mesh silica sand 
(87.4 to 60.5 ft bls). The annular seal comprises bentonite pellets (60.5 to 
55.5 ft bls), bentonite crumbles (55.5 to 19.7 ft bls), and cement grout (19.7 
to 2.0 ft bls). The remaining annulus was filled with concrete when a 4 ft by 
4 f t by 6- in . conc rete pad was installed at the wel l head. A 6-in . prot ect ive 
cas i ng with a locking cap was also installed at the well head. Four 
protective steel posts were set in concrete around the well. A brass marker 
stamped with the well number was set into the concrete. The center line of 
the well was surveyed to Lambert and 100-N coordinates. Elevation was 
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surveyed to NGVD'29 and 100-N data. Elevations were established for the top 
of the Hydrostar plate, top of outer casing (north side), and the brass marker 
set in the concrete pad. Well completion documents aie compiled in Appendix 
A. 

The only additives during well drilling and completion were water and 
"well guard," a nonpetroleum-based lubricant used on casing threads and 
drilling tools. 

4.3 WELL DEVELOPMENT AND PUMP INSTALLATION 

Well N-73 was developed November 6, 1991. A temporary submersible pump 
was used to remove 3,282 gal of water from the well, until the turbidity was 
5.6 nephelometric turbidity units. Drawdown and recovery data were measured 
with a transducer in the pumping well during development. A well development 
log is included in Appendix C. Water level data from development and recovery 
are included in Appendix D. 

A Hydrostar sampling pump was installed in well N-73 on November 6, 
1991. Its intake is at 87.3 ft below top of casing. A pump i nstallation form 
is included in Appendix C. 

4.4 AQUIFER TESTING 

Water level data were collected during development, as descrlbed in · 
Section 4.3, but it was not possible to estimate aquifer properties from the 
data. A slug injection and withdrawal test was conducted in well N-73 on 
November 6, 1991, after development. Hydraulic conductivity was estimated at 
9.5 ft/d. Aquifer test data and interpretation are compiled in Appendix 0. 

5.0 WELL 199-N-74 

5.1 DRILLING 

Well N-74 was drilled with a cable tool rig. Drilling began on August 
7, 1991, and was completed August 29, 1991, at a total depth of 84.0 ft bls. 
Temporary, carbon steel casing was used during drilling: 12-in-diameter casing 
from surface to 10 ft bls; IO-in-diameter casing from surface to 84 ft bls. 
Approximately 410 gal of water were added during drilling. Drilling 
information is compiled in Appendix A. 

Sediments were primarily gravel to sandy gravel (see borehole log in 
Appendix A). Hard tool drilling was used through most of the hole. Samples 
were collected approximately every 5 ft of depth for calcium carbonate 
analysis, radiological screening, and lithologic archiving. The contact of 
the Hanford and Ringold formations appears to be approximately 77 to 80 ft 
bls. Two moisture samples were collected in well N-74. A sample for grain 
size analysis was collected from the interval to be screened. Physical data 
for sediments are contained in Appendix B. 
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A gross gamma log was run August 29, 1991, through the temporary casing. 
A copy of the log in included in Appendix A. 

The borehole and soils were monitored regularly for organic vapors and 
radioactive contaminants. There was no detectible contamination. 

5.2 WELL COMPLETION 

Permanent materials were installed in well N-74 between October 22 and 
29, 1991. Static water level at that time was 62.3 ft bls. A IO-slot, 
4-in-diameter stainless steel screen was set from 79.7 to 59 ft bls. 
Permanent casing is 4-in-diameter stainless steel with centralizers, from 
59 ft bls to above land surface. The sand pack is 20-40 mesh silica sand 
(84.2 to 55.8 ft bls). The annular seal comprises bentonite pellets (55.8 to 
52.7 ft bls), bentonite crumbles (52.7 to 20.2 ft bls), and cement grout 
(20.2 to 3.5 ft bls). The remaining annulus was filled with concrete when a 
4 ft by 4 ft by 6-in. concrete pad was installed at the well head. A 6-in. 
protective casing with a locking cap was also installed at the well head. 
Four protective steel posts were set in concrete around the well. A brass 
marker stamped with the well number was set into the concrete. The center 
line of the well was surveyed to Lambert and 100-N coordinates. Elevation was 
surveyed to NGVD'29 and 100-N data. Elevations were established for the top 
of the Hydrostar plate, top of outer casing (north side), and the brass marker 
set in the concrete pad. Well completion documents are compiled in 
Appendix A. 

The only additives during well drilling ahd completion were water and 
"well guard," a nonpetroleum-based lubricant used on casing threads and 
drilling tools. 

5.3 WELL DEVELOPMENT AND PUMP INSTALLATION 

Well N-74 was developed November 4, 1991. A temporary submersible pump 
was used to remove 310 gal of water from the well, until the turbidity was 
3.2 nephelometric turbidity units. Drawdown and recovery data were measured 
with a transducer in the pumping well during development. A well development 
log is included in Appendix C. Water level data from development and recovery 
are included in Appendix D. 

A Hydrostar sampling pump was installed in well N-74 on 4 November 1991. 
Its intake is at 77.1 ft below top of casing. A pump installation form is 
included in Appendix C. 

5.4 AQUIFER TESTING 

Water levels were measured during development, as described in 
Section 5.3, but it was not possible to estimate aquifer properties from the 
data. A slug injection and withdrawal test was conducted in we l l N-74 on 
November 4, 1991, after development. Hydraulic conductivity of the screened 
interval was estimated at 96 ft/d. Aquifer test data and their interpretation 
are included in Appendix D. 
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APPENDIX A 

DRILLING AND CONSTRUCTION DATA 

This appendix includes the following records for each wel l : 

1) Well sunvnary sheet 
2) Well construction report 
3) Borehole log 
4) Well construction schedule. 

Geophysical logs are provided at the end of the appendix. 
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Boring or Well No. -
WELL SUMMARY SHEET 

11? AJ-71 

Location / :) C' /11 IU;-t'/f 

Elevation ~ .-03 t5rc,~<, ('"" ·-
Driller , / (.'1.- ,~ ),:_ /: E /'2 -; -
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WELL CONSTRUCTION REPORt 

Spe,ifi,.uon No. Vvfl C - ~ - 0 I 4 

ECN, Jf4240, 144211, /2143-;1 S,,;,el9o"'""'e-S 
) ' 

ProJect /oo · t{ , 

LOCil t10n ''"' · N /. ,•,.·,+ 

Driller _ ._./4_o_E _ __.._O __ c ... c:_{_,c._ ...... r _____________ _ 
Ocher (Comp•niu) /A/II C, Fl(l/sc o M'if<ll &Mt Ue/V,V:&r 

' ' 
Geolog1sth) /10"tft'l C'- 5faJ ,yAl,1;./ - c:qtSCd 

- 5a/e,n 

Geophy"'"I Loggm11 

Wtll No. I 2 9 - # - 1 I Temp. WellNo. ______ _ 

C,uin11 Elev. __,L/_..4: __ 3 __ ._o_Lt_' __ GroundEltv. L/6Q , Ql i3 , .. ,5(':::Q • 

Dnlho11 Method 
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. WELl GONSTRUCTION REPORT 
(continuation sheet) Cl _ t\J , 7 \ 

Page_2_ of _2_ 

Casing (permanent) 
Type Size Placement 

9 iL..L_ -11.L 
___ ,.., _,. ____ - 1.,_(,,~r,l - tJ.5- /,l 5 

Verification Method ,u'4,;(!, X/R1N'(ii UJ/N <, j (4'? L u1k 

Criteria u/ijc -s •o /1 4.2. /, 1 .2 . <( 4.2-5, 1?,;.J. / 
' 

Initials l{L . Date 111· ~t,··q I 

Well Protection 

Verifica tion Method v{,su,;),! l ,, ,[l't c"[ 101: 

Criteria (vj/( .f · 0 /-l 

Protective Posts 

Protective Casing 

Site Restored 

Cap, Hasp and lock 

Surface Pad 

1.,2. ; 0 

Initials 

~".-c£..., 

•'"'/ f.L./.,.,, 

Annular Seal/Filter Pack 

Verification Method ,./~."~t .... -i ... •l .. i 1. ... ,i_.1.?.._1_.,,,_.·ra,._·· _ ...... ....._......,. _ __. l/5 /,.ui S 7{ 'tL [if~ · Criteria /(1//c - S - Clf {_, 2 , 6, 1 ,, 7. f.2 .. ?>, 1.z -9, s:.7.1 - ; ~- .. . I 

' 
, 

Type 

)0N.tl /0. 2, 0 

c eM -,Nr G&z vr 
Well Survey/l.abellng 

IV1t'<,; · ·- S' · 0 1 i 

c-,.:· Measurement Point/Surveyed 
111.t;"'~ ' 

3 , -/ 
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f f<L1 

iH ' 

)'/, ,' 
5°)-: i:'. I 
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1 
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I 
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, 
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z1~,~ 2,~ MfzS 1< 

Pump Installation 
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Criteria { /;/{ ·· .5 - o / '/ 4 ,z . JI, 
' 

4. .l,2 
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.JA .c. 

Date 

/O·l."t; · 'fl 

l!Z'lt·iJ 

1u-u:·:t 1 

1~-a-11 

. -..--., ' 

' : ~, Protective Casing/Brass Cap Surveyed 

Pump Decon/Prep 

Installed 

., .. 
Well Number Stenciled Pump Tested 

Br ass Cap labeled 
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o(her (initial 11 performedD 

-~J ....... ~_/-J ______ Downhole TV ln_spect1on &~ Complete As-Built Diagram . Driller'S/Geologist·s logs 
. ,, 

Well Development 

Peviewed By (Sign/Print Name) -Z-··_4_·7_(_{1_)_'4-f~_.,-,~--t!'.~,,'+-}:_-r.~•~,_--;_,._:~_,L"'~-4,-;_:_)~'t'_.-,_~l~>-7~,-~_~"_,,.--·~..._j/__,<~-<"'.•'---
A.:-ir- / 

Date _,z~).:...·' ·;.,-·1 ... / ..,_fZ.._·· ... -.._ _ _ 

/ ..✓. ~000-43 6 (09190) 
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Simple Oe1c:ription 

Sqil Oassification, Particle Sin Distribution, Color, 
Mqinur~ Content. Saning, Angularity, Mineralo~y, 

RHction to HO. 
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WHC-SD-EN- DP-040, Rev. O 

too - N F,u.,c u: ry 

WELL 199 -N-J-1 

DRILL ING 

START 
DATE 

o~0 1-Cfl 

FINISH 
DATE 

Of~<i'f I 

DOWN HOLE COMPLETION 

START FINISH 
DATE DATE 

,oz!>- 'il tot~'\ l 

TOTAL 
DAYS 
Ir 

TOTAL 
DAYS 

2.. 

CURRENT 
DEPTH 

t,1/11 

DEPTH 
TO WATER 

102sq, (. i' ' I I 

DEVELOPMENT AND ASSOCIATED ACTIVITIES 

FINAL 
DEPTH 
s-1.0· 

DEPTH 

DEPTH WATER 
TO WATER ADDED(GAL) 

cu,q1 ,i".1
1 2. j-~-

ctt HI , t"-'-' 
etaj-'\I H ·, I 
04tz,qq/ o"lro' 

•1 DEPTH WATER ADDED/ 
TO BOTTOM OF SCREEN REMOVED (GAL) 

'45-'i ' ,J.~'.. i<r,,,,.. 35' (.,pLICNS 1~e,<,t<1<X.,O r-o 
/J~V~L'-Y' ~J:::Uf"'- /Jt>-t..<.. 

-ft' 8 't. '( w/~tw0 VIP 

TV CAMERA 
DATE 

AQUIFER TEST DEVELOPMENT HYDROSTAR PLACEMENT HATER 
REMOVED ( GAL ) DATE DATE DATE 

N/11 ltcf"fl 'f 5"0.:; (; /J-L L 0'11 S 

COMMENTS : 

A- 10 

:.,.i .. ; ._.._ . . . . . : ·r ~ ·• ~ -: • : ·-· --

·•-"'•\ 
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WHC-SD-EN-DP-040, Rev. 0 

WELL CHECK LIST 

Well Number: / I,-? - /v- 7 / Location: /ddy (f:) 
7 

/ / 
Date: /?./,- ·Pz___. 

/ / 

Hasp on protective casing 

Lock 

Proper cap fit 

Well ID number on brass cap 

Protective post painted 

Well ID number stenciled on post 

Well ID number stenciled on protective casing 

Survey mark on casing 

Stock tank 

Site neat 

Yes 

/ 

✓ 

./ . 

/ 
.£_,/"' 

J 
,_,,,/' 

✓ 

No 

to<~ Comments: --------------------------

.,,:,~ 
.-· 

1., 

I ·-: . . •. 

Signature:_M""7"~14,,d'?"",a-L=f---=-/~·...:....:&:q...~~~=====------

./ 
Date: 1Jf 

I 

A-11 
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WELL 199-N-72 
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WHC-SD- EN-OP-040, Rev. 0 

WELL SUMMARY SHEET 

Location ,/00 - N 1/t'ftt 
Elevation l/ ,;t:; (vi ' ?) , .,75 G-~p 

Driller - /c;- Qu<LCZ: 
,,.,--; ,,,---. / f./ti,,ft-r'>< ?: .,. ) 

Prepared By -<-~~ .. L ., .,:ft--:,,--t,> £:0 am, Date ()'/(;,./j 
-✓---~ (SignJPrinfNamei 

CONSTRUCTION DA TA 

Oesuiption Di.gram 

-
-
-

I I 
I -I I I I 

I 

-I 

-
-
-

Boring or Well No. / 9 9 _ ,/) -

Sheet / of / -~--
Project 1&-,:11, /3?-( tft,, 11 &otr of MP 1/."',r;- Al fii0,, if 
Drilling Contractor -~/:t~-c""':"q'-..,.__....,..,.-..,._-=~-------

2'.!,,8tc 1/G'<' i 
Drilling Metr,od and Equ,pment£(c ;l;,'11.F h ?,f-- ;?; ' · 1:, 

c:,/~ C . ~~ J I 
Reviewed By 0,,.u_,.f) C,..f% Date //?/9c-

(Sign/Print Na e) ~ / / 

Depth 
in 

Feet 

-
-
-
-
-

-
-
-

GEOLOGIC/HYDROLOGIC DATA 

Graphic log Lithologic Description 

IA-14 -

A -6000-384 (04190) 

_ .. :_: . .,. ~ .· >· ·-' : _. -;.: __ ;. ;._/:-:. 
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WHC-SD-EN-DP-040 Rev. C 
WELL CONSTRUCTION REPORT 

VALIDATED 
/<DR ,.111/?2-

D 

"·"··· , · ,,(_,,_ -~ -
,,1irn1 - - ~ ~~ - ~ 

Spe,if"•llonNo. WHC - ( - 0)4 Rev No. ¥ WellNo. /9 9 -N- 72 Temp. Well No. ______ _ 

ECN, 11'1:24<2, l'l'fZ1 I,, /.Z]4,l"7/1~-013-Z..,, lb4-U.; 1"2.7'-1~'koo1d1nm, At, l<f) ,.J'-11 "\I J:; 571,~ "'l7 

P10Iect /0() - c/l IZetJM',Ul<t &wzidr{P tU[- t,I fltc1vc( CuingElev. lt5i, .cic, G1oundElev. 1('55' <:; 9 ✓ 3,,.,,c .p 

Location ,coa - N d:tCt 

Drilling Comp•ny _ ..... k E ... ".11..._ ______________ _ 

Driller ,/4{' Qg-,er , G. t/o'::l>i: I ; 

Other (Comp•nie,) .,.U!._ll ....... <,._...,@......,i1Sc=c_o __________ _ 

Geologan(,) W!/;ut"ez C- Bt:@c(p) - @&Seq 

:Pcno<-1 J. //n~sa,v- ~l,e;,. 

D11lhng Method 

11e1if1,•t1on Method t1 f<l<U ttrif,e !4t7!(JI{ 

Cnten• W;fc- 5 · 014 f: 2 1 5. 3. 7. s, Erz 6". ? S1oc (: :J , > 

A11 · -

Cable Tool D --✓-

Drilling Fluid &1w ll;O 

Other 

Completion Data 

Mud -
H ./ 

13 ~"''-
--

ln1tiab Date 

.--- Al ..Jr 

~~ 02cz. 21 

hf~ 02t>J21 

- ---:> 

Aqu1le1 Temng 

Drilled Depth .;;.B_'4_. o-'_?...;~ ... '.;..s ______ _ Type /JJ (A(pJnr,JbJ;.d, ck -•<:,, 
flow Mele, I 0. No. __ M_11 ___ _ 

-
Completed D11pth 32 ?.. b- ' 

C.I.DueOate __ ;J,_;:i-_. ____ _ 

' . .. ..., . ---- DateSt•ned ~6-1p 411 

Date Completed I O J ~o I 't I 
Length of Ten __ ,!._l...,f.;.1(.;a..... ___ _ - ~ --- ----

- Volume Pumped _J},_'IJ_. ____ _ 
------- ----

- o,awdown __ ..;M..;;...'/1 _____ _ 
------- ---- II--;. Cj/ 

Compleuon Rlllulu 

Clllamng 

ifiution Method /![;£/Air TAL,t. i {t&ta: D/1.i. if fk: 
l8'iA 

1lllng T ooll/Rig 

_.i,l,..1...,~_@ _____ o ... 2 ... 0 .... J ...... 2._f ___ _ 

Malenal Storage1Packang 

11erif1cat1on Method . kf'swu t$;f/.51!,';VA7?0N 

Criteria W-f'.C- - s - 0 I~ 1· ~. :z. I 7- ,f 

Mtl. Handling/Storage 

PermAnen, Maten•I, ~ ,t, _ (·> -,::;.. 1 Lubric•nu1Add1u11es <!) 
1----------------------------l Vertfiuuon Method /tvv,tt. ~Off.A? (17to>I 

Sueen 
Type Length Slol Size 

, • .h~ -..tzi? · T 3o 'I sr.,. ;l\w ., .. ,o ,2 I. o 3' 

~-Depth(,) _ _....6 .... l ..... , 1. ___ s _______ .,/t2... ____ c._L ______ _ 

----------- ----------

Cmenill WHC -s- 014 

Initials //h1/ 

. - -~··:: :-.~~ ~-- .. . .. ~.,. · ... ·· ~--" -.. ' .. · 
. ·'- . , ·. . . . ~-

4. 'J .J, 1.2.£ / 2, 2 . I , 1 2. I 
> 

' i 

-~·-... ; .- .. . - •·:-~--. 

Criteria W/c- S- 014 7 .2 

Identify 

Additives &/4( //2 0 0 

Lub11canu hk4t'9tl(lfD~ 

Su•ightnen Ten 

\le11ficat1on Method /1,s (Mt. OpSF,e rlfTIC'I{ 

Cr1tena We -s -0 If g . ;2 

o?o3'U 

~ A~",J 
In1t1aI, -'.~=~----.i.~.:::;.. _____ Date {!J..-..,...,.1 ..... :Z._.2..,I __ _ 

A-6000-436 (09190) 

A-15 
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·\ · .. -' ~HC-SD-EN-DP-040, Rev. 0 

. WELL CONSfRUCTION REPORT 
(continuation sheet) ell ,\\ 1 'l - I\J ·_ t l 

Pag~_l_ of _2_ 

Type 

l ~O' hS . 

Casing (permanent) 
Siu Placement 

---- ---
Verification Method //kAsv&/JY'§ lff ;,ve, .5zTc✓'-- Met

Criteri11 {A!J'C-$ -od 4.2. ~I 4. 2-:f,, f.i .S 1 /2 - Z..1 

lniti11ls Date /u 3 tJ ·, ·I 

Well Protection 

Verification Method kuwL T;v.sl'ec ·7ccy,l ¥ 7tta· 

Criteria Wtk-- .5 · 0 I 4 

Protective Posts 

Protective Casing 

Site Restored 

Cap, H,sp and Lock 

Surface Pad 

4- 2. /o 

Annulu Seal/Filter Pack 

_ Verification Method //#WM§ c'/.s/;v'G ~TL 11f'F Criteria fV(lc-S·CJII-, 1- 2 . 6, 1,'l. '1, 4.2.e. 4- Z.9, S.3, I > > , , p 

Interval Volume Initials Date Type 

Ju -2u 5., ., d vS i.> - 5:c1 .) 
/"2. PhJfl }JJ/1 l- J 
~~Is I:!:'!(( ~ ,o -Jo --q/ 

-::; c;_ :i - 5:-5 . .; 

:; ,;. ,; - Jo•·2 
~c.)c;_ 1.6. 

Well Survey/labeling 

erification Method 1ihl.1t"l-y' ef J'v,eYE'( ,-;fl/1!.'(?r 

:riteria W#C ·· S ·· 0/ 4 3. 1 

Initials 

Measurement Point/Surveyed .f.?6 
Protective Casing/Brass Cap Surveyed 

Well Number Stenc,led 

Brass Cap labeled 

31,,.1,,. l-<J_J,"tl> au 
33,,., j,,.- J 3 ~ft~ ~Ll¾;;J 
1~f!s b ,c1 . 3<"~ 

Pump Installation 

Yerif•cation Method ~{/AIL 0/[S[l?V,,4[/0N 

Criteria Wfc- s- 0/1 - 1. 2. II I j . ;Z. z , 

Pump Decon/Prep 

Installed 

Pump Tested 

Initials 

_)Ac_ 

.JAL I 

Other (initial 11 performed) 

/0 ·i_o ~( 

Jo -3u -c-il 

J.:, -iµ ~, 

___ ;!/,_;J __ Well Abandonment 

)A ( //-f · 7/ Well Development 

--AJ~fr ___ Downhole TV Inspection £~ Complete As -Built Diagram. Driller'I/Geologist's log, 

0 
Comments/Remarks ,<hw /1;0 f/tZofO : I? f,11L - o9ofil,, Jo W,L - 0905-- 91,1 /o G,11...· o 2 06 'J ~1 3 'rt£ · o?o9 ') 11 I <,AL - o't109!t 

/o (;1L • o'}//'j; 

....,(;:,q . l ~ ~ ,..~rbit"f'AINf ,(1~ 

0B--199t 090311 
D C ~fuv'<; 

Q [r. ;w 01 O'tllf f/lll'L,J .: QB1,q 91 

'2 
W{LL 6wev U.5£C,: 0 <)039 I, 

> 
02 11 9 / , o v 1- 91 

o ... 71Jkz--
-6000-436 (09190) 

••· •Y' .''\"_-.' . ·.,.; 
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WHC-SD-EN-DP-040, Rev. 0 

BOREHOLE LOG 
VALIDATEfteorngorWellNo. /99 _ Al- 7,.2 
ITT(L z//Ql'-1 V ~ Sheet / , of S---

Location /ao - N 

Elevation l/ 55: :f'1' 

Depth 
Sample 

fr£«, Type Blows or 
•nd No. Recovery 

o.a 

-
-
-
-
-
-

Graphic 
log 

c,r.l\t&.TI IAF/0.6. E -
/vv -/V , /J?-:/-lol'N" r,'!Ciu7Y d-A/v 11'.,>_-, /V~iL✓r)'· 

Project _____________________ _ 

Drilling Contractor _,_l<(t ...... E_,_l(.....__--;-;:------------
C1.6t.£ Too1. 

Drilling Method and Equipment .. £li~u, .. c.,.;1...,1,;.._.-'v,..,',[ ....... M"""'"'vi;.._· _,2___._;? __ -_k(...__ __ _ 

Reviewed By ,e'. ,tJ. Jtlw a~:..IL Date .., h/2-/ 
' (Signlf)rm~ l 

S•mple Description 

Soil Ousification, Particle Size Distribution, Color, 
Moisture Content, Sorting, Angularity, Mineralogy, 

RHction to HO . 

Comments 

Depth of Casing, Drilling Rate, Casing 
Size & Type, Bit Size, Water level 

• - • C.(),() < .,., -c.. •. ,.,, ,,;;,,_,_,,: :L 0:r1/- 5,,.r -lo"/. a..-. C::-...-.,,.,,,ie· Cv,rcr;:17 No1~1 ;;Jo7J-< 

o•- • 4.'>"I. /n,'~,,..,,_\ /,,,,/. _5'/L.,.. - /t1Y. J,-,, /-.'/.n: 19- ✓",,, R,.,,., /{,CJ AoUFo o'lo4"f/ 

1,,., v .. , ... ,,.,, K.,.,. ;p,..,) 2.st½ p,..,,,, t:.,:"""• 
I- -

~ --0 ~ l---'2:a;::>rL.:.7-..:.:.;.nl..c,.:,.·· .....;:2:.,?i"1.,,,,(_•.,.,1.&"~<__,2:.;,.;.L.'.::;/-.;._• ~J...._r<'~---,j'7i..l<a.n;/,;..'"""" .__..~2..,0:.;./._, VL,t::W-r ________________ -4 

2•;4 ,,./ /:S/. ,,..J /f;/. ,:-, 107-V.rP. .7. S t'lr. 
0 0 

0 - 0 l---',qi.:.i:,,.,-~N~+.1,11/ W,:~,-:,.:>.:.--~~AA="~··~~E~1I:.._.:~:;i:'\Ltl.._:· -',,:r,'"""'-,.•:::./J.1,..-1 ...... c:..o-..,...,...,ce-._.'D,.__-+---------------1 
- 0 rvM1-<.11t.,rl! Tc) S"uc~~·=,Ji.=o .,,,,,,Jift'ol,J,"1-1 TO 

0 a,---~-~S~u~R~~~~,f.~~~o,~~~'--~-~QO~/.~-~~o-·~,~-r-~/S-~/.~~~J~-~--~-------------~ 
• - (_, /br-J'.-/;N /S,7; ,Qr-,/cn~ -"' A,., Tu Jo/. J/;-l h ,- 1--~~~...aL..l~.........:&.A.Ull..../..-"-~~-+----------1 

1....1 A,,;i.v /hA-</1& -~----+----~ •ol----~-----------------+---------------1 
". 0 _i-;5.;..';;.o_;:a~A=.vo::.•vi...;r-:;~pl.:,A..:r.V.lo-lF"l.__..:,(;2..;;o;_l-_-... ~(·~~·~.:......J~""-0::;;...·1_:..;;~~--A.u'~~:--lr'\~A·=-/J.:allii.....:,._/",.,.,·::..a:;.ie;;.;:,CT;.u,.,,,..=00.:;',..9:;:.07.:.~,-, ... 1,L....;1=-1;;;.·~o~,s;?~.!.:,=="-~ 

~ --•• o•• ( ) .J ,,. S-,.-,- .1"1. \IC-> :2~ /, cs 2.:,;I. ms .?o-,,"F,· o.-,c~1/J7"/cAJ 1::i f'-;:-,--r r.,_ . -~ • 0 , 1---'.:.~:.:.:.~......::.;;.._.:~:..,....::t.::..:.._;:;.:.......::.::.:.~~-=..:::.-J:;.:_+_.,.::....~=...:..;:.::.:::....c~..::.!~-'-=ULl:t.U..~ 
, ~ 2ol- vFs - ji, 2o/· sc ~"'/. yep ~<,/· cp 1s/. or / ,v~,= A?.·•-- , ,-'<-·-:· .. ,-

9 ~ <5.~===~~m~/J==~/~.;,~-=;l.=F~~i>~~J~O~/.=··=V:F~P~~?~:>~=~-.,~-~i=-½=~==v .. :-~~~-l~~=:=,O,t=~=:>=c=P=:D~,V=~-:5.":,,e:,=-:,/~<=·e=~5=,,,=nl',=:.e::..,~,J~P=~~ 
·o. C Pll/!./t' G,vi/ ;;,,-r) 5 1/4/1 D.JfZ,,: <$,e,lf 1~,,). 4c=,,._ _,;- - .:,;;.,,,11ko< ~),,lff",..',,ft . 

-
-

- • · ·. C 1--~-="'"'-"_.,.,.o"'-, .. /:.La. / <~W....._,r,-~-"'-'-''f.·~c..--,;,;:;.;;.;"-/?:.;..?-1"-L.Jr,a..s.;,1-.l'--'"7'--"-V~i?c...o.- ..:.R;.:;Lf"'---+.:;./#4"-"-'=£-1_r'---::;e,_.;;i!'-•-'/- •~-,1-'--,_·;,c._·..;..;<_· _S,1_,._"l"'_/1_"_~ --1 
• " So,';!,70. ~-,u8'1.-./4r./i.,t,IZ Tu /(1;.,N,;JEi>., / j /?JI' . 0 .. 1--___;;;;;...;.;..;;.::;..:___;;.;.....;;..;___;;.......;.;..___;_ ___ ..a..._.-+-~--------i 

l'.J • •CJ-, __ -;;.::5_;;~~8.;._f.;.;.'.e.;;;f4:.;.,m..;..;_;cil.::L;lJ.I/L:;_· _-,;.;,0;;;__5';;;...,_,.:;8.:;J).~Y.5;..C~~~l<);;_,t.;..;L'-'-. -"-f' .;;..o/._· •.,_~.,..,,,_ ... ,.-
4
,_3_0_-_;c;_,t_L_,et_w_J-/_Lo_,t_0_v_~_o_c_~_:>_-_n __ --i 

. o· 0 1--_ ... ,;i..;/_: ...;r.:::::.:::==,-.J.;..:., rr!.,'-'1
1 

I).:.::.. r=PdJ.IR;;;L+-.1...l."'-~-~ /· -~.Al-~~""· h=..,rt:;.;;c-1,.l_..o;;:;:J.C· """""-0,-4------------~ 

-
-
-
-

P • • ._:_ Alo RY,<J -ro iu/. J./o-
-~--+-c----+ ·o .c Jo,O -~~ .. , J G/J.11;/F/ /?'o:/. G_dn 

. 0.. . , , ) , 
-jo.o I ,e11J) )M' 

11 CrJC0 
~ll£ r'Jv1.rc-rco o0ri£q/;; =so 

U,;c~/no-1 IJ J:&,, r,-1-,-,n:= - -
-
- 'iz brl/ 
-
-

-
-
-
-
-

- /$:o-
- V &P 1/1' 

I {~('O_; 
- 2 Lr fl/ 
-
-

-
-
-
-
-

· o ,;.,._ s; ., ,?ol· vcs 'lll ·/. cs 20/· ,n.s 2o"l- r,; 

~o • •ol-_ _.i.?.C;<>~/.;_• (. v'-ri:;:-::L;:r;._2~• ::i-~2::;2.0:_"/:._; j_l"~<=...__:2.~0::_:P::•_!V~C:.£f':,-....:2~o.:,_:/.;_· .=.Ct:;f __ j..£!LI Al_frl~7t~V~/7'7-~~~~__:LfiEa!_f2~6::;:l;_;,a_>'7:z:__c/J,4:t_fe~T:_!,<"~<-

• .b O /5/. ,7Jt' /()7- l'rl' ! .l. ~-5' y Yo Vi'lt-y' .fl,,« 5t?6 11<1 llr .S=,..,,,,£ rf Cf'. 

Q~O~-~w·tW~•~-·~/4~·~~)~~~-~j~f~i~~~l~k,t~~~~~~~~~~•l~~~~~,~~-~~~--~~,w~,~-~-----------~ 
• ~-.!;.I>:.." --'"':1.·~=-·:..r._.W::;,o,,.,~-=-·' .._Y_):.:;<0;.=.C::.n,:a.e.::;..:O-:......'>~•:.J' B,..;,,t~/o,G=u_;;;Uc.;ll.a;...7:.,0'---+---------------i 

0 ·o Ra .,vJ.;o. So"'D/2 (✓f/(J/,}JJL Tb s,,,,a,.jC.i1a-tl, 9o'/. 

O; · ( P,w,rr 51- "'""" /ft,,p,; /n,s,<> S"/.,s,>rz/aru. 

0 
J/J,Jf T<> WF"A-<' J!.<,J -ro iol· rlCl - fl,> 117,4,.; /!VIT 'L, 

• O l/<.o .$:.Jl,l>oJ c;p,JV(:/ - a ,-cR,/J-r1n •I ,<iAm€ ,l<; 1~,,,.,. (;,.,lUcrpfJ c-lcb9I ;) /IOU 

0 . o (1---_..:z· ui~~·.u.. ✓C.:.......:.M.ic.;O::._:.~::a:4"~.,_rJ<...jol;_::J:..:.1-_· .:..,.ll..._.,,r,_ s.....,.S:-._·o"-"""'i!-'-/""-"'nAt''-"-.A'l""-ll; ...;;' L'---1----------------t 
0 • . . 

0 
J ,(J ; 

·9. , (rl----------------------1---------------1 
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·o-Q O : I-------A--1-7------+-----------1 
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w~r-c;;n_J:"N_no_n.1n D"" n . 
Boring or Well No. /J 9 - JI - 7 2--

BOREHOLE LOG 
~ Sheet 2 of 

Location /0O-N Au-/1 Project {,:ZQ· ~ 1 ~z.21:~ !4;.c_L,¢ 1!!!,,Z t-J_F,-:_ i:k'. M:.-C.Ur;t.. 

Elevation lf 5S :i'.'. j a ✓~S ~ Drilling Contractor ,l•(Fd_ 

Driller s/4,,;- ai~,e-z-
C,t&:.tr 76cL. 

Drilling Method and Equipment J?t.tc '(R.IIJ E-0E ~-~ 
~ b. Jf1,u~,.. C: 

Date Q_9c_6 21.. Reviewed By ,! . .il/t/;_11✓ ~ Date 'fL_E/f; Prepared Bt~a. C -~ ~N'#A.J 

(Sign/Print Name) {Sign✓Pri~ 

O.pth 
Sample Sample O.scription Comments 

(-kn- Type Blows or 
Graphic Soil Oassification, Parocle Size Distribution, Color, 

Depth of Casing. Drilling Rate, Casing ) log Moisture Content. Sorting, Angularity, Mineralogy, and No. Recovery · Reaction to HO. Size & Type, Bit Size, Water Level 

Joo /f31y P!3 
V • • 

:20.(/ <°An;;,,' r-,P,1JLIEL 1257- ,u,,1,-, 7S-,/. ✓---A•&t. ~P/ ,.:" ~1./;c-rFo n -)r..t.'CJt <i) l..:t?n . . , 
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Elevation lL ~ s s~'i3,..._-~ Ce ~ Drilling Contraetor A"'E.# 
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BOREHOlf LOG 

BoringorWellNo. /99 _ #- -=J 2 

Sheet S" of :'L 

Location /Oo - N Aet:tt 
Elevation 'J{.;. ,S::'j • /3,;isc_, (C.,f 

Driller ... .,/oE Oci«&r 

Prepared By ~, (? <~ 
b.tLLI~- (Si?-~IPti91 tJ.~'E-~! 

Depth 
Sample 

DateO!}IZ9( 

Project /OO-N,, t:Jy -M,/N,t fikt+a,t AWP {.?-ZS-N fac1L/ry' 

Drilling Contractor Kc d ---~--C,-=;,-;-~""":l_€ __ 72_oO __ L _____ _ 

Dr1lling Method and Equipment Lfvc,Y.8.IS ~/-E 22-w 

Date r1h1 Reviewed By /,IJ.,tl/w ~.:&'.--= 
(S ign~ 

Sample Oesaiption Comments 
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Type Blows or 
and No.. Recovery 

Guphic 
Log Soil Oassifi<ation, Particle Sin Distribution, Color, 

Moisture Content. Sorting. Angularity, Mineralogy, Depth of Cuing. Drilling Rate, Casing 
Si~• & Type, Bit SiH, Water Level · Reaction to HO. 
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WELL I q~ -N- 7-l 

DRILL ING 

START 
DATE 

0$' JO(f I 

FINISH 
DATE 
o<f" q I 

DOWN HOLE COMPLETION 

START 
DATE 

FINISH 
DATE 

TOTAL 
DAYS 
/0 

TOTAL 
DAYS 

WHC-SD-EN-DP-040 R , ev . o 

CURRENT FINAL DEPTH WATER 
DEPTH DEPTH TO WATER ADDED{GAL) 

CC/1/ q/ (..~_j"' 

eq,z.•n ,J.<f 1 

PIVI ?f,. l. I 
oi16 ~ I 71 . ':#' 

DEPTH DEPTH ., DEPTH WATER ADDED/ 
TO WATER TO BOTTOM OF SCREEN REMOVED {GAL) 

~ - ~ I if-fl,o,I\ J<:1 u,4'<.<1.V, r<> 1)41,1#1..,-ll 

C.I ;z.,_ - ~2. -z!S >i1/U ~~"¥-i' <J\ /#1-4( * f.,; i'!.l.' ._.:/~1' th~ 

DEVELOPMENT AND ASSOCIATED .ACTIVITIES 

TV CAMERA 
DATE 

N/1'1 

COMMENTS: 

AQUIFER TEST DEVELOPMENT HYDROST~R PLACEMENT WATER 
DATE DATE DATE REMOV rn {GAL) · 
/10 t'f I 
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WHC-SD-EN-DP-040, Rev. 0 

WELL CHECK LIST 

Well Number: ;ff-A/~7.Z- Location: /o() /~) 

Date: 7/4pz-

Hasp on protective casing 

Lock 

Proper cap fit 

Well ID number on brass cap 

Protective post painted 

Well ID number stenciled on post 

Well ID number stenciled on protective casing 

Survey mark on casing 

Stock tank 

Site neat 

Comments: 

Yes 

·✓ 

~ 

/ 
/ 

~ 

/ 
/. 

/ 

No 

----------------------------

·,;,.• 

~ .. ~~ 
: ;-! 

: ... ;: 

!-i-: 

i. ·: Signature: L¼,ifc, ~ Date: o/ffe'.: 
J 
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WHC-SD-EN- DP- 040, Rev. O 7 A 'I~ 
V 

Boring or Well No. /99- /1(, 7 ..f 
WELL SUMMARY SHEET 

Sheet / of-~---

Location /3Z 4 Al £.;,.:::Y//1}1 - /M If/ if/c:'d 
Elevation 4 ') cl t/ §>: 8 tn',S u,.

1
, 

Pro1ect W217 - / OnN 
Drolling Contractor __ ;f1c..,..::Z:::..;¥:;.;c__ _____________ _ 

Droller ::&z .t:'r«y<ZC . ·~ 
dk. ~ Pt,-.,.Jd Date 

8/4,A,; 
D11 llong Method and Equipment c:J48~ETC:Vt: - l?uc7, .,d ER1E' 

Prepared BYn:fac:' A,,yAf-LS•,,J Reviewed By ______________ _ Date ____ _ 

(Sign/Print Name) 

CONSTRUCTION DATA Depth 
in 

feet Desuiption 

h,p of Sc.,..elV ---1-.s. ', hLS 

/t)lf~o~ -I, 

I 
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I 
I 
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I 
I 

Di~gr~m 
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I 
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1, 1 , , 1 1 1 A-26 
I I I L_l_J._l_L__l_____L_l 

(Sign/Print Name) 

GEOLOGIC/HYDROLOGIC DATA 

Gr~phiclog Lithologic Description 

oo~ 

1 

-I O O O I 6tYJVEL 
0 - c:> ,, 

~~i!PC>~-----------------1 
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~Oc::> c:> ~-----------------1 
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WHC-SD-EN-DP-040 -tev. f ,r,• ·· \ · , · · II 
0 .J{r:5..t:.:.~e.ii. i-WELL CONSTRUCTION REPOR . P•ge_l_ of _2_ 

--- -- :1 t 
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Specific•tton No. WIIC- S- 01t,_ Rev No. s- Well No. IC/9- Al- 73 Temp. Well No . 

ECN, /_44240 /4424/ /2 74..37 Coordin•tes l\)',l'/ '1d/6~ )$ ~Jffj•l E~7l1~ .:u.., i' .511)3.t,~ . ' 
Pro111a /i'C-R/1 Wo1z /;a:;,,v Cuing Elev. 4t 3 '.)~ · Ground El11v . 'i.:i..~ .:J.~ "' 8, ,._,.,~C:,1 ~ 

LOCillOn / 375 - A/ 7 a.c:.d1~, - {._{.) () A/ ',,,1 / p ~ 01111mg Method 

D11lling Comp•ny .f'F# 11erif1c•t1on Method J/J~u,4/ Ol:J.~~l::f.d z.t..u0 / 

Driller ]p.,, &«r«- Cnten• Wik:- .s-01t,_ s-.z s .3 7. S:· E,¥ '-· 7 Su. ~ Z 
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Dulling M11thod 

Verific•t1on Method k'IA«<U Ot(5ELI/A pot( 

Cnten• If/IC - _j- (JI¥ s. Z .5: 3 7. S Er.I k· 7 5L'C. C.. Z , > 

Rotilry Air Ai1r 
0-10 ' 
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WELL CONSTRUCTION REPORT 
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T- 301.f 

Cuing (permanent) 
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,, 
Lf to Slut 

Placement 

10 !)-q I 

5: 'f - - 1.s f/65 

Verification Method />1Ei11.SUL/,A/6 t/,Uyt, ST(:Et. ~E 

Criteria WHC -5-01</ L/z.J l/2,'( o/(2,5: 12. 2. I 
Initials _I_{_[_. __________ _ 

Well Protection 

Verification Method l/1.5U/-7L /111:f,fJ::CT/tJ,U t,J /771-,.0,F 
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Protective Posts 

Protective Cuing 
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Cap, Hup and Lock 

Surface Pad 
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Well Surveytubaling 
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Depth 

Graphic 
{te~r Type Blows or Soil Classification, Particle Size Distribution, Color, Delth of Casing. Drilling Rate, Casing ) Log Moisture Content, Sorting, Angularity, Mineralogy, and No. Recovery Re.action to HCI. ize & Type, Bit Size, Water Level 
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l.&J~ ..,_, ~ .dk4/t.J ;,1/ , . . 
- ~O"? , ,,/, - ' oO _=1"i'¥,, .4/4 /} _-,~ I °7b J, - - - .Ll.,,7/] - 0 c:> oo A/.. ~ .... -7f. /,.-, oZ. U/4 / <?CJ '¼ baJ~/./ - C)c, 

000 /0% /f./7 d.?....- .a,,-.,,,_ .,,_ /,-,~ n?L-- Oo 
A/4,,., . ,? ~rT,t,• ' , A/... _: .: ,/,,,-.,.___,,-,.Cr.:J/ 00 - ooO r • 

- 0 0 0 

2s.o OC> A~ /j Y :o ~✓- 1tl..5llJ/oc,c 
/rad }l-r ac:::>c, ./ \ .:s~-., ,,.,,,. ,,.,?~,,. A/4,,z ZS 1sl!I.-I?~ • ~/;z /9,(fj) /3c/O <::::)c, ~..::i...-/4. - /CaCO:s oo LI/'/.,(".,.._ -- - ,,( c,.,,' 00.:, ...7-d"-- zit~ o°o.o , 

- c:>.P . -
C)~ - Oo 

- c:::,00 
oo - oC:.o 

- do,:, 
0 0 

- gC) 
.:So .o ,-,,I. /~ '70 ,u,,,- i./ .:5e<1/ocl: 

/r.;a' 11-r 0
00 

tf!RAt/,,C/ /. ,/ .-,,,.,,,,,. .::,_,,._,,.,, .f~-d/4, -30 ~,;,,., 0 /.z - 8/,z /qi@ /¥/S' ~,...., - /CaCO:s C)c>-
_,,,,,,_J ,-,,,,,,.,r,,,1//11'.S 4'/r>//~./ .$V"/'nc:I - /,JJ_//r,n// - .z/d -{ c,oe:J 

0 c::, &.5£'D/c/,4/- s,a,14L,-c"/ .-c.s.//u- .-,.- - /,a - <:>,:::, 

- c::;, '= LJ/ ~,-// --✓- ,c;/ .Jl'M. //7.f -~~/4, 
b., o ~.,.,..,f",.._./.5% ✓-L.r.n,-,.n,-nd ~a-..1~,.,, ,.,?.r/ - Oo 

- oo .:Su ~ ,,,.,/_,f,,::;;,.,,.1 ~~ $<--f 3h "?J~u 
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1

/0"7. #d ~s~ ~~/-e .S% - 00 

- C, • ., ~ ~.e- n,,;.,.,. /J,-~ 
00 , 

- c::io 
0 • ,d,h /.i. 70 /2,, ,,- t. I v.:i/ o?.C ~~-0 CJC> l✓-.Jd /Ir ~>•no~fr ,.r:, r,- ,,,. -.,:-~, 3S 's arnpu - (i;/2? /cuOiJ 1500 - 0-c:, 

/CaCO.s C)O -5"~ .7.t /, .=,w, './£ /,i, 6/"1'1 t(}£e./ - l.! /,I-{ o 0
o 2o 7.: ,,, >~ ,,{,J 

I ,,. I I 

,t/., o u..J<!:d -"'J• -r:.,A /,n,:/- ✓-,1//r.-d -lo/al .q;;,/2 - 0 l ✓'✓.-...:.,.,,,,.,,0- ;:;J_,n:;; • f- · _,, - Ooo 4 0.,,- /,11.0 " 7',, -<~" ,, 
oo .,{/4 /~. vh /o';!, d// .50 r~ l'rOq .:,J< -
()c::>C> A /4 ,,,., .J.J/tl /,c· -- - - .~/ - c::,o 

- 00. 
Cbo 

- 00 A-42 - 0 
c::> c::, /.1~ /..S ?. t) n,,,,,. w. v .,/ « K 
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WHC-SD-EN-DP-040, Rev. 0 

BOREHOLE LOG 
Boring or Well No. /'99-- Al- 74 

c;-Sheet ~ of 

Location /325 /\I ,c-~~Gt / /00 ,1/ P/',,-J Project /fc£-4 WQ/Z / {.Qo,v 

Eleva c,on ':f.. <; LIi'·/ , E,~ {., ~ Drilling Cont ractor /(E)/ 

Drill er Zba ,<;-~~, Dnll 1ng Method and Equ ipment ~ lc.Z.-41.t. - &-!£.¥£.VJ. hvr 

Alv-~ 
:PE,vAPJ 

B/,...s/4, / .L) A-1_/!r;~~,L-;n-:-~-j'/£--Date ~~f I Prepared By &;J<J~.'AN Date Reviewed By 
(Sign/Print Name) · (Sign/Pr int Name) 

Sample Sample Description Comments 
Depth 

Graphic 
( /;~/ Type Blows or Soil aauification, Particle Size Distribution, Color, Depth of Ca,ing, Drilling Rate, Casing ) Log Moisture Content. Sorting. Angularity. Mineralogy, and No. Recovery Reaction to HCI. Size & Type. Bit Size. Water Level 

4°().t.J' //',1✓ ;Ir /1·- - ,.. t,.)/-,1,.,.LJ/1 ~~-~ - .,-?o ¾ a- ,_. d,., 
, 

- e;/~/9,. aJ C) 0 .,:/(). () ..,.._...,.,/.. - /~C'tl.J oo 
/o ~,,.,.,,../ - ,.,.,//,~cl - - • .....,,, v,t'.o ../.. L ,-1 I &9¥.S - tldi 

~c, --S-u 3·¾ Jl'w.,/~ ,,,,.l"V u/Fr 5w ~--½ dL' -
- a o ,f,..,,,,._, /J.L?u ..$/4•-,,_.,,, ,,(?,..-.,.; ~ /o % #t!/ 

0 , , . 
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/r,u' /Ir C) 
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- C> 0 

c::::> 0 
- 0 0 

- oOC, 
0 c:, 
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S"IJ.O c::::,o O 0 
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,.,/. /,;\ $J,s/-97 ~ ~C> .. -?S"%vl"', 20~ e.5 /S~ AH /5'%A 9- () -~'-- ;z_/,r.( =c:> . 

ooo /s% ,, h - ..;:J:5"% ~ dJ zs"/2. /2 .7./>~ul"; /" ,"/< -
~.Sc.; .:i."S·½ oO /,:;,' .o-~ 1,,,_ J,,JF"r 7. ~u - a ao t ,S•7/z 

. ✓ ... I 4 ~ ,::.,,,., ~,,,zu L✓d/ -,noJ' - c:,<> 
0 d 

dn,:, - ~v8---d / 1'7/.,,, _ _,, -o.,. __._..__.k,/ - Oo 
0. 

!/.L.JAJ- A"'X'7 n, /0 ~ #C/ J'5% J,ps,q,/-r Co - C> 
o C 

/n ~ !Oh 5% -.r».,,, -/.4,.,,1,,.. ,,& 0 - .,, 0 

o O 0 - - ~J" '""..Y. ~~ -~""/,.c· ,,.,,,_~ <, - c> c:, . 
I 0 C ,,,h,.,; 7-t:J /) //~r'/ 56-0 

.::, 0 ,..,.,. 

Ir~" 1--1r ..... C> 
~",.,J· !3~A//El., ( /t? ¾ .:,;,~ - 410 % Ge4JIEL) < c1~-L. 6) B/,,s/9/ ~ l5V-O - ,::,•,:, 

1c~ai.3' # 0 0 1-<a.-- cazsc -- 2, ///,/ 
• c;:> 

• 0 ,c, 

L...?..5 w -½ 4/,:,<bh~ it/ET. c:P.~ ¼ /44 A1 C, ~ 0 - c:, 0 
o C 

, , , 

c::, = Z),,f?t_; /~- n-,,:,/ .fo.e.r"'77 ~~• - SCJLf/ncr - a:oo ldJ~o,.,,,..,,; ,.,~~ A'~ -A-- /c, "h-VCI - -·-0000• l✓P.o 7, ~iilS#7' /o % &/2 /c, 7o 6/lzE - Ooo o -
C, 0 Q .ar~ /711'.SC A4,.. - 4 .£:l-r7 ,1e· ,..L.. A • - ...... .. , 

.-,/ -
C> 0 b1~.n,l,,,t - ✓ 

- c> 0 0 
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WHC-SD- EN-DP-040 , Rev. 0 

BOREHOL~ LOG 
Boring or Witll NQ. / 

~heet __ 4 __ of_z£~---

Location L/""'.3.'-'Z~5":......:...Al.;....;;.,;:;~~ .... c::-.:::.:1/...:;:c'.a../:...,'Z,,"'°(_....,0-'-/0.=-(J-<&:'.'.~& ..... v..a::~""oZ=---- --
Elevation -•---~_5_L.f....;......_/_L ___ /_

1
_B_· r_:_ ..... :;_..( ... ,

0
-"tp .. · _________ _ 

Project tr«,1/ g}0/7 //'3?..V 

Drilling Contractor _._A';,._.,c,: ... c,+i.._ _______________ _ 

Driller _......,....._-'-'-~i"--'".._ _____________ ,--_ 

Date 3/s/~1 
Drill ing Method and Equipment ~ ~ -4:'1$J::Zau;'. 

Reviewed 8~ £L1.,ij~~:&= Date '4/,zfA,, 

O.pth 
Sample 

'l',,f ) Type Blow10, 
anC,No. Recov4,y 

~ - () /rd./ Ill' ., 

(!,Cos 
2/d-,{ 

I 
~o 

/r.-/ Hr 
/CaG,.s _ 
2.ltnf . 

7t>-" 
/ 

7,_o' i4f} llr 
I C. Cc,J 
:i J,. ,r,, 

- ·T?.o 
/ 

/ /o<.40 ':ihrr 
IC.:.. t.'u1 'f"vN 
;J ' • ?I 

Graphi~ 
.L09 
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• o':' 
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• ' , oo 
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• C? 
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(Sign/Print Name) · 

Sample De5uiption 

Soil Oa11ific1tion, P11tide Siie Distribution, Color, 
Moisture Content. Sorting, Angultrity, Mlnt11logy, 

Retctlon to HO, 

. ,·:··· 

Comment$ 

O.J)th of C.sing, Drilling Rate, Cuin!J 
· . Silt f. Type, Bit Sile, WiJfr L4yel 

A-n000-1A1 I04AO\ 
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WHC-SD-EN-DP-040, Rev. 0 
- -

Boring or Well No. /99-;J- 74 · 
BOREHOLE LOG 

.s Sheet of £ , . 

-
/211Q -;,/ Location /;f-:J_, N' f,f.:;11 ... d'/ (t#A Project &,e-1: u/Oll ~ oo -/11 

I > , 
)--'ell Elevat ion 1--f ~'tl 'I q,,.,s: c~ Q Drilling Contractor 

I 

Driller a ci. t(&,v.:,1:-/2 Drilling Method and Equipment tJuc'lt-'t/i ,fe1F C,,,(fu;. Z]oL. 
. . 

, 
~ ~ J;(,{ .... ,_ ,:-. 

Date ()f;:!o 2£ Reviewed By ~~~t_&U:~ Date ¢z1,,, Prepared By - <.'~~ °&/;i,,/MW 
_,.,.. (sl'gn/Print Name) (Sign/Print~ 

Sample Simple Oesaiption . - Comments 
Depth 

Graphic Soil Clusiflution, Particle Siu Distribution, Color, 
( ,Cir.iir } Type BIOW50f L09 Moisiure Cont,nt. Sorting, Angularity, Mlneral09y, De/ith of Casini' Drillin~Rate, Casing . 

and No. Recoverv Reiction to HO. i1e • TyP4f, it Sile, •"' Level : . 

80. 0 I ,t',,11 ;Ir " ~ 
l-;r?'.0

1 a.,,,.,,. fc~..,:J.s/M,,;t:ICH. -.,., .,.,B''• ··· _,.., 1:,1'/.,.,. ·• ,. · - , 
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;-.,/. ;/cL 

f]z .o --- - . o ·o Sb.o .5:,,,,,., Ck .-,-,;,,, .ur, • ,,.1 ,.. , -,,-;,, ~ <,.,,,, ,,tc G-, ·•, e ;;1 o{?·,1 ?1 5,-;, /t>'.!~ -----I 1,:,,1 . \ Sl•L,r ., .. ,,' ,1,;. f'~ A/ ·r;, 1 t' -;/. ,,./c L . • - I C'a(VJ 
., . .. 7.-s, ,· ,., ,< 

9 2 .c, - R~ o <ANO (/oo/. 1;,,_,p ) :i- 1. ""' $.Jno.1, ,.-- ,..;_., .Oi:?2 1 (JI 2 L,r1r' f-- ;,: - e-1, . ,., . ·.· ,::, 1.-,:10 - o ·~ 'b.P . , ,,4 . 
- "·o,· . .:/5 /. 1:, . So 1/- /,'/<("_ 2. .:J- j , . Lr u, t/~ ,;. , 

't>•a ·O. ~\:" .,.; /2,..,.,,) --:_;,. s Y -1h.. n ,Jt ~ ... -,,.,;,1.1.£..· ,, ,~ lw-' 
e 1.o-

. . . . u 

<:.,1. ,,.u ulrr. ·//:t-4• ,/ 1,/~u_ ,;;_,,,,rn ,~,·. l-"'.,v -' " ' t'-"tl 

., 
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z::. k:;. , ,,,.,,.,.,. •. V.' .,., ,,.Al r,, <: """11••·••>J-'L ?c, 1/--
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To /0~ · /1/c"·./ -

ilS. o - R5. ·3 ( "L ,1 , . - , . -c,,,. ir) /4-; .. -,, ... ,.:, ?,:I, -
5°L.J,') ) So ;I. /:'p .5--c> ~- .~ .. - Zo V. l/c-S- :;;.. '/. r •·: - ; 2.o ;. //) ( / ,!;/. ~ / , . 1/. ,✓,,:-_, SY'-'/, r:·. /.•,;./ -
flA'lll S Y 3 /J V/'/,,--✓ /J, ,1, •1< (/)A v /MfC-,-) . 7-c:, 1-- . B,-rr,1i"-r .3 c,' ;I. /;'>r •/ /ro.,.-, r IJJ, ,,,;£ f •i,-,, '7n 1, '/. ,l<1 -

sh-:1- ~"',,, c,:. ,,1,:.,., ;;/'L11/,t:I r-~.,-·/. f; :,<r, ,;;/. -
."-7/., r k> 'Y- <,.,:,,r,-FL } /,'/, !IC $ /~-/. (' ,,:; ~½'I -
/1, ..... , .. -;,; F-; /', ;,: .•/ ~,; .,,- .J, ~,, £r- /.-r-'I--
1/c-P J'l"':/. .:.': P ~c;~ , ,p 2c, ;/- ,: J., / •,· 1/- L'f'/' -
2,S- ~I</, / ::: ,.; V~!u .. .l ., ; Ai.~ / I /~;;/) 2, ... ·v-11. -
J 7A_~, J<6p_..J, .;,-,./ A,.- , ·, I /4,~-r) ~' ~; .>~ i1,,,~ - ~ - --
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WELL _ ___.f ____ q ____ q_-N ____ -~l-~..__-

DRILLING 

START 
DATE 

FINISH 
DATE 

DOWN HOLE COMPLETION 

START 
DATE 

FINISH 
DATE 

TOTAL 
DAYS 
13 

TOTAL 
DAYS 

.· .... .. , · .. 

WHC-SD-EN-DP-040, Rev . O 

CURRENT FINAL DEPTH WATER 
DEPTH DEPTH TO ~/ATER ADDED (GAL) 

!4.o f·/Cj•'tl C.'l.'f 
PM ,'1. ¥ 

,- .,.u ·'lt C.l/ .3 , 

t · l.l•Cf I '"· > 
<;,- ·o·'fl '-3 - "t' 

DEPTH DEPTH .1 DEPTH HATER ADDED/ 
TO WATER TO BOTTOM OF SCREEN REMOVED (GAL) 

l'-' • l.} · '11 C.Z.L' f'I .Z.' S'r-i' -1ir.3 ' J,- :30 (.fl.LLUNS l\,e--<(N(.0 ,.,., 

, o • lq ·'f' "i. J ' n ev-eu:,,.. f!p..r<"'- />f).<. ,J.. . 

DEVELOPMENT AND ASSOCIATED ACTIVITIES 

TV CAMERA 
DATE 
IV/A 

COMMENTS: 

AQUIFER TEST DEVELOPMENT HYDROSTAR PLACEMENT HATER 
DATE DATE DATE REMOVED(GAL) 

/I · 1/- <f / 11·'1-il 
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WHC-SD-EN-DP-040, Rev . 0 

WELL CHECK LIST 

Hell Number: /P?-/V-- 7 '7, 

Date: p /J z.._. 
l 

Hasp on protective casing 

Lock 

Proper cap fit 

Well ID number on brass cap 

Protective post painted 

Well ID number stenciled on post 

Well ID number stenciled on protective casing 

Survey mark on casing 

Stock tank 

Site neat 

Comments: 

Yes No 

------------------------------

Date: ~ ~v-" 

I I 
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WIIC-SD-EN-DP-040 Rev. 0 

Westinghouse Hanford Company . LOG HEADER Page 1 of 2 

Well No . ,~q-,.0..- °11 Area - )CO A) Date '21 /2s1 LC! 1 

Log Run 
~, 

Log Type 0ross (z.MtV"C\ 

Elevation Datum Elevation 

Survey Coordinates N E 

Log Measured from Gt<7l.t.•xJ .5~a c..e. 

Location Description .~~ ok- )WAJ At-f-!R 

Ground Surf ace Elevation 

Surface Temperature 'f\ .l-\• L Weather eaA-{f r__1 av-rl f - w{W\ 
BOREHOLE INFORMATION 

Driller st'J~ .. 
nc k 2 r--\--

Drill Rig Type [Ab le..- 11")-71 . . I Bit Type/Diameter Dc;0~ ga tt~\ /_10'' 

Borehole Diameter(s)/Depth . \?-,"/ \Z. .(o' 10/~10-1 

Depth Driller <;< -=t.o' I Depth Logger ~ -s1 

Liquid Level b1 -02.' I Liquid ~enshy · 
l,1-✓n~rl.(< _s I ;c,\-+I V 1ut~,-~ , 

Temperature \q .z. '7L 

CASING RECORD . 

Type \c," la" hi,.t s.~i ~~- ~o I Interval tJ,o'-. I c. -~ t' 
Type \0" ' Lcx.tl..~ ~~ee.l ?t:~- L-fO I interval r,. \ I - g&.~~' 
Type I interval 

Type . I interval 

Well Screen Interval NA--
Comments: Rf-h" f (\ r.f{'O{' =-to .\ I \\ -.~\\. 

· Cen-\-t'o-\ \-ur u.sev~. 

. . 

. . 

A-51 . 
., .;;;,nn -~ 10 mc; ,G. 



.,;. " -!I""' 'I: ... • ,. N-:11 

LOG HEADER I Page 2 of 2 

EQUIPMENT DATA 

Logging Company PtJL 
Opera loris) A-\ I)."" -f>e.o-. <- (;") ,'\ 

Equipment Brand MLS. Equipment Type AM\oo. _, 
j : : Tool1ype 

(7n,rn _RA-./ Serial No . ((,,?~-:f ,Aq-:f-

Base Calibraiion Date ~/q\ Calibration Relerence . 
. .. .. -· 

Calibraiion/Probe Factor ~lf:-Xr'/~U f',~J'-7jlihr~tion Datum (eU) : Position 1 2C\ 1-. Y; '2.11 Position 2 ·fit.~eU 
Dead Time II. 8 ,._cl..e· Warm Up Time ~ l ~ r'\.'I\ ~ 

::::: 
.. I 

LOGGING INFORMATION V> 
0 

<2s.3,· lo LJ .O • 
,.,, 

Log lnlerval From :z 
I 

'1~3' <o.o' 
.._, 

Rerun(s) "C6 
~ 
I 

c-, 

0l-f ~~ e.Lt -~ Pie Survey Verifi cation : Position 1 <.~ b p(A Position 2 Background ?.s~ 0 -. 
"' eu ell 

:::0 

Base Calibration Difference : Position 1 s.2. Position 2 o.z. . ct) 

< 

Logging Speed . c; .(--Jr//.( ; r\. Retun Sc.iles. CPS/in. ,5"0~161,, ,t 0 

·- -- -
:~ ':,· Start Time (7q 1~ Completion Time 1,no 

Chart Speed(sl. ft/in . \OS:J:-J,-A. 

Chart Reco,der Hori zontal Scale, CPS/in . ._5'0 '-I>/; 
1,.\ • 

Time Conslanl(s) 1L-l 
Posl Survey Verificat ion : Position 1 '2', (o. \ eU. Position 2 l:S. {,;> e.Ll Background =f.5:'"3::s 
Percent Change : Position 1 I. b'fo Position 2 ti-I~ 
Comments )(~.A\.Ah\ ? f'f'o ('- :. }., 0 . \ I ~ W\ \'--_ 

LC:'. !'}tr~\ l ?-<'::0 ~~!"\e~ 

Wi LneHed .ind Verified L>y : (sign .incl prinL name) 'OJ,...~~ ~.P~ >..~ -.I.A. Ala,(. ~,Se>,t D~l ~: ~/z.cr /&r..L 
I " 



I. • 

I • 

,_ 

-th,(-' 

N 
('....! 
~ ,.,.._,. 
~~ 

~'"" 

~ Wll~-SD-EN-QP- 040 
g~,.Q -CJ .O IO/~Al' 

Rev . O R\,O\ .ff' l 

&1-- \\ 

------------- -
UT : E : , 1'cl'JN~lU . TAU ~-~~--~=~~~~=--~-------------· II ·1 U ( vii) 11 .:,·s · •1·• ,; .- - ~ aa11 . 1 .!l'lO.i.l 1:; ·12. u ~ 'l6 U /'"~~~u: J ,1/,U'ci _ . •··,,.,., :2 i.uc. .:11 

• , U 4/ 6 3 . 'l 4U l 5 . l 

!..:! ~ ~-==--~ ott1 ---~ouu_-, 
- .- .r-7-~- - -, i _, 

--:'. ____ : __ J ___ -:-_; .. 
l · . I 

! 

. ! ! ! . i 
- -,-·:-~~-:-- ~ 

i i 
F i . ! !. . 

IU 

, i .. i .. ,_--·! -- 1· :,w 
. L ' i•: .. ,. ::1.. I .. i .. I' 
--+-'--_: e---: _--1---f---.. ' --_-.... , -_-_: ';-1._: ·_, 

I :! ; i - :i:; 
: ·· I !· ·· · I , . 

--:·-, - ·--!-··_ .: 1 . ! .. 1.·· ·1:.· 
L . . ! . I t: i ·IU 

i 

-~~--: __ ._r 
I - i .r · ! · 

·i I 
:I i f ·15 

i , -, 
-i 

• I - +. -'---!---l--- I.:, u 
I -, · ·1 · i· , . . . ·· I· . _-1,- I 

- i ., ,·_:· · ···1·· I I · 
-;~_:_~ ' .. t---~-- · ... ·~-' ~ 

! L 1 - -- l 1-. _,I_• ._.,; __ --_ 
. ! ' . i i 
!-· ·:-

-_____ LJ __ L_ 
' . ! I l 

. :-
:!. ·· ! :: !: 
L :·! . I ·! -r-~~--_, __ 

·I · 

--! 1-· - -,_ -:-~__:__,,: _- .. 
::·! 

-·,u 

!"" . j · 
·;-T.::-~+- -r+-J+. ·,:. 

i ·1 I .. I 

___ :__l__ ! . I . I ! 
1, . . - _-,,-_ +i-_.;...,i ---_:.j---1 uu 

i j · · I 

~1._ --~t-~'. _ _.:_ ·J-_ 
I , 1 · ! 1 f . 1 I . U!l 

! . ·i•· 
i ! 1-...;__.:_;_.....___I 'JU 

---i--( 
-· i-:-+-i-1---.-----'---'-_;:_ I IU 

11:i 

l £! U 
· i · 

' i . i i :· I 

IJU 

i- - I 

i i . 

. I ) 

---1,. -- i ,:: ', -

''
! . ! 

i · 
' 

·: ! 
',! ! . l 

~7-_ -- -,• -;-r.T.-:-:-r--:--i--f--L......_:.:...;...._.;....... 

- l-· 
i : --r :--· __ . --

-~ __ _:_ __ 

__ :_~ _ .: 
-I 

/· 

-· - :- ~- :--- _:_j ' · :- : ___ ·: 

' 
. ' 

: ·· 

: i 

: . j ! ' i .. ~,:----·---~+--~:._. ~-
/ . 

-;_ ---:. __! ___ ._·- If--!!_·....:..•_: __ l;__._:__ 
i . 

.! 
i -;--,-_- -~- --'--:..._ 
i · 

i . 
! 

-,-_- , _ _ i __ :.,_ ---~--

..... ·· - ·-· --··-··- --·· '· - ; - ~ ___ :__ , 
- ·-•· ·- ··. ··- · -- · · · •·· ~:.....: ..• _...:... . - -- ---- -·- - - -- · _ 1 _ _ i - - - • • ·• ; 1~:;-t~I.: . ,-

11
'-.! "";.~:: ; ......... t, ,.,~; ;:.i.u~ •II( _ .. _______ ._, -

11, )\·.:siHIIIU. U 'I '/ Id , u •\IJ ,n . 'I 

.. ~ ~ ~~ · ·:.,"--·;. J • . 
~_:· 



1 ·· . • 

-· ,...._ 
c::t 
c::::::t 

If 

::t-· 
c-,...J 
c--...! 
(',,,,.~ 
~ill:l'l, ---~ -~ ...... 

1-

I_.: 
... 

I 

'33.o' - o .o' 10/z.'il ,~1 
WHC-S0-EN-DP-040, 

,tf p, f\) L- MA -~ (:;;:f- G. I.. - I\ 

- ---··-·-------·------------- ---------------- ----·---- - --, 
PIil : t:: ,1':J':Jl·fflU . l(Ht ( UN) 11-, -,~ : U•lt> u,., I .,5 : ,.;::i •1·, F, . .,., : .!616:JiK 

U . 2 u . 1 22;:0 . l .!135.:i l:i?J . ,i q(.u.u :i0~~-0 4160 . 0 4Ull . :i 

1:.uu---c11ott1---:iuuu-, •1:.uu-- - - - - - - ---c11,111;:----------- -:iuou· 
------i--_..;_ - .-;.-.-i-~ -:-t- -·- ;--,-· .. ;~ 

. i . ;1 
: : 1 . ' 

--!.--: - -:- • -

. -·-----:--

: .. - i:. I 
- +---i-- : - ·-·r 

t' . . 
~-;--·--·

! ·· 

T · j 
. , . .. :. i. 

-1.j7 .i 
I . 

· ! ... 1. ·x:· 
----;.---;-+-:--

J T 
. . I _;_r--+~ 

· j i -1-· 

!· .. I 

I 
' • I : . . . . -.., - :T r · 

.i: .. "i. .. 
!- . !- . 

-.-!_T i~ 
I • . . [ :: i' ~ 

. i !- ; . . 
--:t-:-r -.-;-_ -:-. -

. i 
.. i 

: 
i 
!' 

_ _ : __ : _j __ : - :i 

! . j _ 
. .....;- ·--~-j-. _- I U 

. : -- j 
I. · ' . I 

-t i t1:-- l:i 

-..;!_··-..;!_·_· +!_· -1-1-1 Ul 
i ··j ··. I 

; I !. j 
i . T .. 

--· - ·- _--i-.. , ·'--· _ !-· .:• i••:: i• 
·! . ! i 
· j- · · i 

I ... , ·I··· .. . 
JU 

T I • . 

; ... -~ :. . .i. .. J:) .. i -- L .:T.· 1.: , ... :, 
·HI ., .. 

:iU 

. .. i .. 
., .. 1-
;--t- .•,u 

"! · 1 ·· 

.. !,-:. l 
' ! . - + ··-+ 

T I . 1·· 
i 

T . . ... --:- -- ·---·--· -- __ --;,. __ ; - ;--'--. ;. -T ! • - t:· · 
· - ·-- ·-· - : -·-

·! ·!· --! _
-;- · i ..• ,· .-.. . 
!:.: I j : 

.. , _._ i !_ 1- I-· i · I -~r--t-rT 
., .. 

--;~-'--+->-- I l UU 
i ·: , . 

- · -:- : · : --· --: --: _: -!-· ·_ Hl:i 

... 
!_,_ !" l i 

- ,- •+!-+-~·i,--· l--:i-!._._:,~: :_· ·-+-·:~·1_::_._lllU 
···.! .. _. i· i- .. ,· . i · :!. i .. i 

.. ! .: j .. , :. · j . 

.i T ' 
- '---'---i- ·..;· i_· _._·_· +!-··_·+!·_ ··+1-:_:: i-!:_: _, 1;:0 

,.. , ... , ·i 

i i i . 
____ i· _j l ~ J 

_j __ ._.c_l_ - ~ ·--~ ~ ' -· _ . ..,I_, IJ~ 
i 

-! 
-- '. - ·- -·- --'. 

.... - ---:-:-r-·-

: I 

. . . . 
---- ---

-'-- -''-· _,!_· _· --'--- '- -~- ~ 

- ·- -;- ·---- ·-

i. 
I . . . i 

---:- - -_-__ -j -_- : --: - ·- . 

i 1. : : _· i r ; 
·· ! ·· '· : T ! ·· !-:! -+--+-+--+-l--+-i-+ }.....;--l-+--+-'--+~----:--:-,--.-
. i-- .. ,. - T- l --- f ... , .. 

•: • ! I 

-- ~- :-- · . ·-
-, •· 

-} ·:;i :. -- '.---: - -·---'. - -
L 

. ; 

'. ---i- --+-- - : -- : ~ -,. I . 

' r . i . . . • . - ,__:_ ...... -4_· _. ~'- ·t--'--+-~•--l-- --' - ,--,--t-+--+-;.--+--''--

_
· • · L;_: _ · ! i ·• ;i . t •• I ::J ! I . ' . •L 1. · · 1 : ... · 1 ·· 1 · .j .... , ·· I ···· ··:· ... . J . . ,, l--· 

- -: ·--- ·. - - ---- ---·· 

' -~~1----;- r---

: l. !J 
... I .• !·· 

•! I 

i ' . --:-~ - ·- ~-; 

:. ! 

.
. i i 
·1 . ! 1· 

i 
"! 

: . : 

I 

i 
i . 
! 

i .. ' i . 
. ! I . 

... ! I ·· i ., 
' ! .. , . J·:· 
j .. ! 

.. i : 
. I . • . i . ! ! . ·! i 

" i ' .. , ·j' , .. 

it!--!- ;··::r :-~-• !--cl T 
I I :! I . : :!-;-. . ! ' ; 

; 

l 

__ : ____ . -- -1--+-~h·: :~ -
·-+--:- -; ; ---:- - +- -:- -+--;--;.-+-

. ' i . I •• ~ . • [ 1 j 

·1 I · : . ! " '. • : ·•: i . 

- - ·· - ·· - •-i- - : .. 

i 

. . l ..i.. __ i_ __ '. __ : '. - - - ·-+--'--f---1-·-'---''---'---'--/ -• · r -i · .i : . 

l ··! -! - i -i----+-·-'--;-...--, - --..;-+--'--+-- i - --.-+--'--'--,.·-'---'----'--'--

···· I .:j ., <!. · .. !. ·j : .. : .. 
! -: . ! ! -· _; : -!- : ~ ! i • 17-

i . ! : I ____ : __ : -;- +-- _ ; ___ : : ·: - i-- : -
. ! ! .. , ·· i -+ '.-- ;- :- • 

t · ! 
! r 

·-'---'--'--'-- 1 - ·- -· -•- . .!-- -'--"--'---'--ll--'---',--"--'--

... , 
: i 

i . 

!· 

; 

· j·--
; 

. i 
.. , 

i 
; 

j·- - : 
! 

~ - · : - ; ___ .;.._ - ·--·- ----

.. , 
.i 

l -- t . 

; 
i 

... ! . 

i i 
I 

·· T . 

.• I . , •• ! 
. i. ·· i· 

i ,· 
j ; . i 
j· - 1- -+--i · 

i ! : ' 
i . 
! 
·; 
I 
! - •. __ : __ :--~-- -- ~- . _ ; _ 

·-·• · 
;:;_•· .. ·. 

.- . 





--JI< 1~ir - . ....._"-I _,__- ._. ..... ,='- J.-=~: -_: -=~~ -~ ·-~~ ~~--1-~· -•- =-+-~•~-+-I-· :-w - --l = ~~ =-1 : l=+-=1-,-+-1-1-H+- ::: = : tJ~ ~ : 1-,-l--+--. ""-+++• -'--, •• l---+--l--+-l-1-._..._1- _ ,_ 

_,_._..___ ......... +~_ -
7

·~~ ~=~-+- H .-_r,_+"-+_+1;+ .... '-~"';:._-+-::;'=-t_~-=l=r- • .++-1H-+_+_-t-=+f--r_++~.t.=r+-~_r_+-r-1+_-1+ _+-1 ... H-4. -_H •-• .... -- t -i~~~t~:t~-t +jH-"-+H-++ .... + -+-r--+-1~-+•-4"-H--+7+-..;++.~H-++-1-++...+++-H-++-1-++_-.'~-~-~=~· ~: ..... H-~ 

· '- . 

- 1- - 1- 1- - 1- 1-- - - L- - -
- 1. - ....l-.i-j'-•·-+--'-1-'--1- ·- - I- - 1-1-1-- - - - I •- - l-.- _ _ L- - 1-

I- - '- - 1--+-1-t-i -• -<H·-1 - ·- r-t - - - •- 1- 1-- · - -1,- -t-+-t-+-+-1 - <-1-

..__H-...J:I-<, -'_ ~, ~ ~~-1---1-_+_...J,_H-_-:.:~•::~ ... l-~-f-.fl-~l~-:::.: .~l-f-- •• -f-.j.·...J- i-;-. ...J,-•+. ::-+ _'-_~--=_;~-•L~-::~_.:.l---:-..~~.~.-~1--~ -~l: -~-I---' - -· .~ .. -
- - L- 1--- -

.. - - - - 1-- - . 

- t- . 
.. - . - - . -1-1 +-+-+--+- 1-

-1---
1-1-

-t L~~E +-+-+-1-1-'-+l-l-'-+I-_,-+-+-+·- •-_+ .... ·+-• -+-+- •- - - - - -=-~..:: I-I
I- - .. - 1-- 1-... _ 

. t-- ·. -
- 1-

- - 1- -1-1-+--I- H++-I-- ---1- • - - · - -- - -
- •- 1- - - 1--1- . 

I- - . I.- - -
' I.., 

t--- - --W- 1--+--W W-l --+-1-1-..J-
-1-1- I-. - = 1.::.-;~ : f_:+-l-+-+-l++-1- 1-H-I I- - t- - . - . - '- - . 

. ~ Ir _ :r -= _+_+ _+l_++-i'-_Hl--+l_•-4 _+-H++-IH-+H++-H+ _-l_~,_H-,_+ _+-1-_+_+ .. + _ _ ... cJ_+c_t_+1.:1t+-1-++++++-1-+++-1H-4-+-l++-H++-IH-++-i-l-+,_+_+-l-++-l-l-l-+1-l++-l-+_~.µ_,_++-l-l 

--_: ... -+i'-:~l..1-1---lJ-:~:-~'b:·g :: I~ ~ ~~ - - ~ .: •_-_1,-_..._._._..._1- 1- - 1-+- ·1-f-l-+...JH--1-H- I= - - ~ ~-1:-.. : ..... ··-... '-_,·1_--.__'-..,-'-_~'-....... _-~'-.,_-'-_-~- ... ·~~-... •:..,-',:_ ... _,_-...... ~ ~I- - _ .. _.,__ .._._ -I ...Jl-1--1--W- 1- .~ --~ 
,_ 

I - - .~ If~~~-~ ·~ l~ i - i-1- - - t--<- t-t- 1-+- ll·++•t- -L_ - -
_-'1---l-1.-- l-~-_1-_.... l- t-t---11--l+· -1-1--+-

1
_-I + --1-1--+~_t-.+l-=i':·.~-::i1-._-;_-~1-.~7_-.;_H - ·- __ ,_1,._ -

I- - . I

I- - I- - 1-

- 1--1-1-l--+-l- "- -• _. p. l- t--1- H - t-·+-I-++ Hi-t--1-t-l-f--+-I- - -- 1-- ---- 1--'-'--1-1->-+-l-,I-C...._.I..J-+-'- t-
-l-_-+1-...J_i_.;.L-1-'--_ 1-...... + _4...·.,...: .. •."=t::...J _· + H-t-1---l_-+I---1-+ -_+-... +• -- rl-+_,-- ~ ... -+ ... ..,J-,.. +,_4_,-_++ 4_,-_+ ... +_,-_J-+-H+HH·++,_+,-+_+-r __ +_·-l-h-l--:IH __ + .. +_+ _+-._+_.H-++-1-+++-1-++H++-1-+++--++++-1-+-1-+++-IH-+H-l-+-l-l-++-le• -+++++-H-~ 

--1-1-1--.+-+..J'-1--1-H - 1--1- W - l- 1-. 1--i.~ - _._ . ._._,__._, _ t-+- - 1--- .,_ 7 ,.._ -+- IH ·-l-+..J-+-l-l-f+ +- 1-1-
1°1· +-t- I - -1--1-1-++ ·hH--+-• - 7 -.1... . .._ · ---'- - - 1- 1--

. . . -1-1-1- '-' - - -_ -1- I- - - --- -- -i- 1-- f-- ... 
.• 1-. 1- · - ,_ ... ...._,1-.. - 1- 1- 1- - · 1-- -r- - 1- 1- - -

, __ -- - - - _ , _ - - -~ - 1---1-<c-+-1-1-
. ---1-- r- -- - 1-~,-•- - - -1--1-- -

I - .. ,_,... - 1--,_ - 1- 1-

- 1-- -r ~- - - 1-1--+-+-1- l-- l-•f-ll-l .-f-W- 1 - H+·l- •l-+-l- +- l- 1-e- '-•-'-+-,11-0--1-- - 1- f--

=t:tjt tj:::t-rJ-++~r++h++-t+-H++-ii-t-+H+H+t-++-H+-H'--f-+-H+-H-+-H-I ++H+-i-4-++-IH+H++++-H+-H-+-Hl-f-+l-++H-+h+-H-1--HH--Hµ+H-+H-+-l-l 
- i - 1-- - . - 1-- - - - - - - - 1-- ~- 1- - -

-l--1-IH--l-l--+..J--• - 1-,-1-+-+· 1- '-

-+·-1-H--+- . '--

•• 1- ---
- -<- - ·-~ 

I- -
1-1- · -Hf-+-1-+-l- l-

- .=l=f---f--- ~--- - ~ - -

--1- 1-1-. - -- 1- -. -~--- -

-I-H- f-+U:$~H+-HH-+H- f-+ H ++I-+ - 1-- 1-- - - - 1--± ~ !-. - - -1- - 1--1-- - 1--1-- 1-. -

- - ~ - - - f-- - f--f--- - - 1- - -
• • I - - - - I-· - - - - 1- • • 

,_ 
- 1- . . . 

. t- r-- - . ,- -H+-H+ 
- - r-- - 1--1-- - 1-1--

->--· I - ·+-t- 1--1- t-+- t-• -

1- 1- ~~ -- L- - - H-f---1-1-+++-H· 1-+·· _ I- •! - _ _ - 1---1- _ 

-.-f..-l-H-l--.1-1-...;.....;._.4.-1-_;.•·-•~f +. ~t1=t1:t!jt!jtt:1-_++H++-H+-H-+·+-+-i-+-_-11_-+-_-f_+-Hl-+-l-+-,-+--+-H+-+-I-I--Hl-t--l-H-+·+-H+-H1-t-,__+ _H-+--I-H-I--HH--I-H-+--l-::::t : ~t...J_>--H---I-H-+1--+-l 

1-- -- i- -1--1- - •~ ~-~~ - - 1--1-1-f-f--1-I- - ,-1-. -- - - - - - 1--- 1--- 1- 1--1-- - - - i - 1- - - t-·I--H·-I- -H-+-l-+-1--1-- := 

1- -

1-H·++-•l-~-I--H-t--1- H - H 
I- • ,_ 

- - L-~- -
- 1--1-- - 1-

_ - ':. -~ ~ _- ~~r:i,._-..!l-.:'~_f · _-t-H+-l-ll-l-- ~'-.... +_~--• -l:_~,---lj:+~·1-1-_·1-1
1
~_ ,_4_H--I-_ 

·-1 ·-HH--l-l-l•+•l-+-~-+-1- 1-.::: - 1- 1-- - 1--

t-r ~ -- h,• ·"~r! • l,',11 ,, 1:, 
-- i,,~ -- 1- . i, ·' r . - +-

--t--t---1-• - - ~ · • 1 ' ;. ... ~. _ .; ~ - •. - .... , . • - -
- - - ._., • 

0
- ~ · ·I, "'~t)~'' ·., - - 1- -

'- - - - - F t-:i. '· · - - - , _ _ ,_,_ - 1--1-t-t-1-+-< 

1- 1- . 

I- - .. 

.... 1- -

I -l--+-+-H ·-1-+-1- 1- - 1- 1- _ 1--- 1-

1-1- - -1- - 1-1-

- -1-H+ +-'l-+--l- ·t-<-+·•- •-+-t-·t-•t-t-l - - ~ 1--1--l- ~ •-l--1-l• -1--1-1- '--1-H--+--l 
- t- - I - -

- l- - 1-- - 1- - ·1- t-- --- 1-l- - -

-1-

- 1- --l-i•-+-1- ,-..,- 1-. t- l- l•-1-1-<- l-• --i-.•-• -•I- 1- - - -- t- t-- - +-+-l-f-l-+-ll- '--1-1--1--1-1..J.-1- H - l-+-H ·...J 

• I- - 1--1- 1-+- t-+-<1-
t- - 1-·H-l--+-1 
1--- _ .,. _ - 1- 1- -

- - 1--l-• -· •-r ._ 
I- - ,_,_ - -

- l--+-11-+-+-,-I- ·'-•· 

1~ --
- •-1-

H-l·-+-H+·I- H - 1-
._. .... . ..,_ .... 1- >-·1-'--~~ ..... 

1-1-

.... - 1--t-L.1- - ... 1-,~-1--'- • --1-,1-

,--+--1 .... 1-...... ,:-::~l~•::: ~-l--·I ~= .--1--,- ,_-_._,,_-.._:=_,'-__ l->-• --I-I-<--•- - -- - - --1•--l---l-l..J·+r--+--l-r-+ 

I-
- ·-1----t-l-

- '--1-1--1--+-1-1 -t-HH--1- 1- t-t-

..... ~ -- 1-- - 1- -1-- -

L-~ - - ·1-<--l--1-t-l - f--- f---

I- - L- ·- -

._-.1--1-1-.i-jl--i-- L.-.J-II-L-.LI-...J - -1- -1-1-1--f-l->-f-

1-1-
1-l..J--l-W-f...+.L..L- .. 

. -·- •I-- - - -

-:- . ::::: 1- ,::rt. . ~ = -
- -•-·-~ - -!·· -.. ·- - . . - l-- 1-1- - - 1-~- -

1- - - - - 1-

.,-. 

- - - 1-
- 1-1-

1- -
1- 1-

'- ... f-ll-+-1-I-l-1--1-H-l 

- -,.;;., - .. 
:=1_+:!1-·...J;-_t_-1;+ -11~it"' ~ ... -:- -

·l-f--1-1·~ 1-I- - -!""!al., . 
I- - 1-

- • ---1-1-0- 1--1-Jl-1- 1- 1-

____ l.... ·- __ 1 _ _ - - - - 1- - 1- - - - - - · - - - · - --_,_ -+ -. -- 1-- - · - - 1- 1- - -

- ~~ -- ~ - •- - - 1-1-1- ---1-C- - --- -
- -- - - - - - ~- - - ~-1-1- - ~- . - - I- - -

- I- - - - - - · •- - L- -
1- 1- -

· '-

,_._ -

f
. 

- - - -
. - - -- - I- -
- .. - .. --t-- - - - +- -. 

•-1--1- . • - - I-
H -+-1-H- 1--H - •1-

1-1-

- •-

l -1- 1 ·-1-H-++-H - 1-

I- - 1-

..... - - 1-- .. 
1-- -1- -+~-+-1-H-+-+ 

I-

I

I-

f--1-

-1-1-

I-





(',J_ 

r---.. 
C=> 
C..,--:J; 

lj 
"""i-• 

N 
c"-...! 
~~-

---5...., 

~--'-'···.;,_· :_ . _ . ,:_ _, ·. · ...:.: ·· .. _ , . ..._;.,: .. .'': ,._: _ . ,_ 

, 11r _,n-rN-nP-040 Rev. O 

Westinghouse Hanford Company . LO!J HEADER Page 1 of 2 

Well No. - ~q_q - /J - 1--c. Area lCVN Date C1Lt&L91 
Log Run ~\ Log Type ~Cl2S5 (x. M iVt\ 

Elevation Datum Elevat ion 

Survey Coordinates N E 

Log Measured From G LO\l: .,..J_ .5~a,,e.. 

Location Description too /\J A,ect / \3~-AJ fu;l;-!-v 
' 

Ground Surface Elevation 

Surface Temperature 21..\.0"L Weather ( \tn, f- - \.,ul r M 

BOREHOLE INFORMATION 

Driller ,\DL (? ,,.J:·.et" t-
Drill Rig Type r ft.'-4\.l" \i4YJl Bit Type/Diameter H?ltrl T n<J I /J O ,, 

Borehole Diameter(s)/Depth \2. ''/ 10, \ I 10"/51#:e7 
Depth Driller ~L-l. l' -Depth Logger ~l-q I 

Liquid Level , I . -=,-. 1 Liquid D.ensity C:. I<'.:~~ 
Temperature \°1..1? D / 

CASING RECORD 

Type \ :> 11 ~/'1_,..btc)I\ ~kel ~"1.40 Interval +0.51 
- \O.OCf 

I 

Type in" / -1A.t 'bo" ~l ~L..L{o lnterval-t~_2_' _ 'f?Co1' 
Type Interval . 

Type Interval . 
Well Screen Interval AJA-
Comments: Rt'.\-\1rt\ fr('o('- +o. ?..~I V\iA\\ -

Ca-tl'o-\i-ur U.$ecl. 
Ai=>~"° 'J( ~ML:)~\.,, 7!-'3.' nC. Hit urJ.t nf\ ho-tf ot'< of;- \....,.,~~It?. . ' I 

A 57 
A-6000-520 (05"30)-

. ~ .. , -. .. ·: : . : -~. :- . '._ ... 

I 
I 

I 

I 

I 



fJl1.J. Z22'lf 0071 
11,.,J ..... . .. ., ..,\ 

/v - :J.. ""') -
LOG HEADER l Page 2 of 2 

EQUIPMENT DATA 

Logging Company PtJL 
Operalor(s) A-\ o. '('\ . Pi:>n.. f'(r)t'\ 

Equipment Brand M LS Equipment Type 
~\oo. -Tool Type 

6/l.mMO. RA-/ Serial No. ( ( ~?_-:/- Aq -:f-

Base Calibration Date 
•, 

-b@.\ ~alibrationReference PD!---=rJ.9K LAC...-~ - . 

Calibration/Probe Factor B. B~r[~u f>,;~5llihr~tion Datum (eU) : Position 1 ZC\1--: 1i ell Position 2 · bl-f :~ ell 
Dead Time ·JL8 A~& Warm Up Time ~ f!( r,'\.'I\ ~ . r=; 

V') 

LOGGING INFORMATION 0 
I 

Log lnlerval From ~2.~' To C .9 I z 
I 

t:J2.?/ SO.o' 
~ 

Rerun(~) -1-_,., - I 

'? 

, , Position 1 ~C.~ ~L! Position 2 '8.'1 ell Background 9/:]~lj 0 
1 
fre Survey Verification: -

~; .: 

. 4.'\ e-Ll 0.1 ~(A 
Cl) 

Base Calibration Difference : Position 1 Position 2 . < 
.... .. , 

r; .flr-j f.i ;~. 
0 Logging Speed .· '.'/ ::: Rerun Scales, CPS/in . .5"07'~1,·,t ,·- . . ·--· -· 

Start Time \Dc.-0 Completion Time l z.w 
C~arl Speed(s), fl/in . ·\o..c;}'li~. 

Chart Recorder Horizontal Scale, CPS/in .. -5"0 '-is.Ii~, , Time Constanl(s) JL--1 
Post Survey Verification: Position 1 Z'\1-:4eLl Position 203.-Z.. e,U Background ~ 

Percent Change: · Position 1 \.5~' Position 2 0.1,,"'.1~ 
Comments ~~~ 'i !'!bf'";. -ta .2.5' h~lA 

C.__c._{Y\-__iliJJ7,,.~ .JJ_f;ei' 

Witneued and Verified by: (sign and print name) /)Jh-u/ f~ Ab~ Pai~vt.. Oate:~/q/ 



I 
I 

I 
I 

I 
I 

I 
I 

i 
I 

I 
I 

I 
I 

\ 
I 

• 
I 

I 
' 

' 
I 

' 
' 

I 
I 

I 
I 

I 
I·

 
I 

I 
! 

I 
i 

I 
I 

I 
I 

: 
I 

' 
I 

I 
I 

I 
I 

' 
' 

t, 
W

I 
I 

I 
' 

' 
' 

' 
I
i
,
 

I 
I 

I 
I 

'
I
 

I 
I 

' 
I 

I 
' 

' 
I 

I 
'
I
 

I 
I 

' 
' 

I 
,. 

I 
' I 

I 
I 

I 
I 

I 

·-~iv
,,&

W
 

I 
I 

I 
I 

' 
' 

I 
I 

' 
' 

' 
I

' 
I 

' 
I 

I 
I 

I 
I 

I 
' 

., 
I. 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

' 
' 

' 
I 

I 
I 

' 
I 

I 

' 
I 

' 
' 

i 
' 

I 
I 

' 
' 

' 
i 

I 
I 

I 
I 

' 
' 

I 
,, 

I 
" 

I 
' 

_
,;

./
 

' 
.. "'

LI
'.!

 
' 

' 
"''

 
·~

 
. "

' 
,,. 

I 
' 

I 
I 

~
 

I 
• 

" 
' 

I 
' 

... 
I 

I 
I 

' 
,.;

:-
I 

' 
' 

I 
I 

I 
' 

I 
I 

I 
' 

I 
I 

I 
I 

,...
, 

~·
 

' 
I 

' 
' 

I 
I 

I 
' 

' 
' 

I 
I 

I 
I 

' 
! 

, ..
 

I 
I 

I 
' 

\
' 

I 
;.

. 
" 

v
, 

I 
I 

I 
I 

I 
I 

I 
I 

I 
' 

' 
V

 

' 
I 

I 
,_

 
I 

I 
I 

I 
·..

: 
' 

' 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I 
' 

,_
 

! 
i 

I 
I 

I 
I 

I 
I 

I 
' 

I 
I 

: 
I 

I 
I 

I 
I 

I 
I 

' 
I 

I 
I 

' 
I 

I 
I 

I 
I 

I 
I 

i 
\ 

I 
I 

I 
I 

I 
' 

I 
I 

' 
I 

I 
! 

I 
' 

I 
I 

I 
I 

' 
I 

I 
' 

I 
' 

I 
I 

I 
I 

: 
I 

I 
I 

I 
' 

I 
I 

' 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

! 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I 
' 

I 
: 

I 
I 

I 
I 

I 
' 

I 
' 

I 
I 

I 
I 

I 
! 

' 
I 

I 
I 

I 
I 

: 
I 

I 
i 

I 
I 

I 
I 

I 
I 

I 
I 

' 
I 

I 
I 

! 
I 

I 
I 

I 
I 

I 
I 

I 
' 

' 
I 

' 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I 

' 
I 

I 
I 

' 
I 

I 
, 

I 
I 

I 

' 
I 

' 
I 

I 
'

I 
' 

I 
I 

I 
I 

' 
I 

I 
I 

'!
 

I 
I 

I 
I 

I 
I 

' 
I 

' 
' 

I 
' 

I 
I 

I 
' 

I 
I 

I 
i 

I 
I 

I 
I 

' 
' 

I 
I 

I 
I 

I 
I 

! 
I 

I 
! 

' 
' 

I 
' 

I
/
 

I 
I 

I 
I 

I 
' 

I 
' 

: 
I 

' 
I 

I 
' 

I 
I 

' 
; 

' 
' 

' 
-I

 
' 

I 
: 

' 
I

, 
... 

' 
I 

I 
' 

I 
I 

I 
·~

 
., 

~
 

I 
, ....

. ,
. 

! 
' 

' 
I 

' 
I 

..,_
_ 

,~ 
' 

' 
I 

' 
' 

' 
I 

I 
' 

I
'
 

"" 
' 

I
'
 
' 

' 
I 

-
' 

' 
I

, 
I 

,:;
 

I 
I 

I
,._

 
r-

I 

' 
' 

' 
I 

I 
' 

IC
 

I 
I 

' 
I 

I 
I 

' 
I 

i 
I 

I 
' 

' 
I 

I 
I 

I 
I 

I 
r 

I 
' 

I 
I 

' 
I 

I 
: 

' 
I 

I 
; 

I 
-

_,
 

' 
' 

I 
:,

 
-

i 
' 

' '
 '

 
I 

I 
" 

I 
I 

I 
' 

i 
,a

::;
 

I 
I 

I 
I 

I 
' 

; 
I 

·-
r
.[

 
I 

I 
I 

I 
... ,

 
, 

I 
I 

: 
I 

I 
I 

I 
I 

' 
I 

: 
~

· I 
I 

' 
I 

' 
' 

' 
I 

--
I 

I
• 

! 
I 

I 
I 

_.,,
 

I 
' 

I 
,_

 
' 

' 
•
I
I
 

' 
".

' 
I 

~
 

.... 
' 

I 
! 

' 
I 

I 
' 

I 
I 

'"" 
~,

 
I 

I 
' 
-.,.

, 
I'

l
l 

,, 
I 

I 
I 

I 
' 

' 
' 

I 
I 

~
 

' 
' 

' 
; 

I 
' 

: 
I 

I 
' 

' I 
I 

I 
I 

I 
I 

I 
I 

I 
1 

I 
I 

I 
' 

: 
: 

""
" 

:£
7\

 
; 

I 

' 
I 

,,.,,
, 

' 
' 

' 
' 

I 
' 

I 

' 
I 

' 
,,.,.

 
' 

I 
' 

' 
' 

' 
' 

' 
' 

' 
' 

'·
" 

I 
' 

I 
I 

I 
I 

. 
I 

I 
' 

_, 
' 

I 
I 

I 
I 

I 
I 

I 
' 

,,
 

' 
I 

' 
I 

I 
; 

' 
' 

I 
! 

' 
I 

I 
' 

' 
' 

I 
! 

I 
' 

·, 
I 

I 
' 

I 
., 

I 
I 

' 
I 

' 
I 

.J 
-

i 
I 

I 
I 

I 
' 

I
: 

I 
I 

i 
I 

,...
;._

 ..
... 

' 
' 

' 
' 

' 
: 

I
,
 

; 
,
-

' 
I 

I 
I 

I 
I 

I 
., 

... 
' 

I 
I 

~
, 

' 
' 

I 
I 

' 
! 

.....
. 

'
I
 

I 

' 
' 

. 
I 

' 
' 

I 
' 

I 
I 

I 
' 

I 
I 

' 
I 

I 
' 

I 

' 
! 

I 
' 

I 
' 

' 
I 

' 
" 

' 
I 

I 
., 

' 
I 

:, 
I 

I 
' 

' 
' 

'.
,. 

I 
' 

' 
I 

' 
' 

....,
 

,.
.J

 

' 
' 

I 
' 

... 
I 

I 
' 

' 
;i:

:,
 

I 
I 

I 
' 

I 
I 

==
--

' 
I 

I 
I 

.. 
I 

I 
I 

I 
I 

I 
I 

~
"'

 
·-

-
-

·-
~

-.
 

I 
" 





I I : I I I I I I I 

'LLl+-HH--r-H_.._._ 
--1--1----

... 

1--

1--~ 

u_w11~'e-)I-W-~+·+ 11±tlt'ttl1=n'R= 1_L_j_ i_1-1-1-+-1t-!1t.,1M1,~ 

I -'->--h>-,-71--

l---1-

I-

] 
J 

I 
I 

t=1 
1-l-•I----•->--. I-•-•-1--'--1-. 

... -
-1-1-

-~1-

1-1--
-1-l-l-

1--

I-I-

1-I---

-= 

--L-~ 

-1-L....... -

_,_ 

1--->-

1---' ,__,_.,_r-·:cr_,_·+-, ~'-. 

t-1-->-1-

I-,-· '-· I->-

'--1--

ITW-~-+1--t!j_j::_:J=_p t1]J[J_:_~,__-t--jf-_J-_Jj, Ji:!+_=f LL-W-+--t-t_L'-Ll+H-HN 
--1---1-I--

-I-

I->-

I-

->-1-

1-1-

-~I-
-L-1--

-1-

t-•-

. t-1--

I-

----1-1-
,-~ 

1-,-

-1-

--- ·•-1-

L-
1-

1-1-

f-

->--

'-f-

,_ 
I--

f-

1-1-

1---1-
>-1---

1-

__ ,_ 
-1-

I-'-· 
-1--

L 

-1-

-· 1-1-
1-

I,, 

1-. 

h .._ 

u--'-+-+-t' ->-
1-11-•-1-+-t~,_ .l-11--+-t-t,,7 '->-

-1->-

-I--

__, 1-l..-1-
l-1-

--1-1-t,--· 

-t->-

-I-t-
j_J_j__j_H--t--t-17-t-. -

h 
'-1-<. 

X 
-L 
1--L 

....... 
j 

'---'-i.;: -LJU.J-jl---/--H-1-, 
L.·L>-_L-t-+ l_j-, -~±i-=.1=.t-11-:.1~j:·~::ts::.,...i,.ttl] Ll-l-¾-J--t-rr 

L--I-I--1-1----t-1-ri 

!-+-· 

1-L--f--

1--· ,_ 
~,--

H-. I-

---1-

1-1--

H-

-I-

-1-
.. ~ -;--.., 

.. -,_ ·r::11 

-,~ --~ ~-: 
1-~ ~ 

t-1-

I 
I 

LJ 

H 
I. 

Till--l-l+-H-t-1-'H L.J.-l..-+-t-r,~~ ~t-H-
f---_L.1...1_tj~r..r_Tw+-tt--H'-_-1-,r:i::;::~=...1 .. ,--'+...Ji-t_.., i_,-_t,.-1=·1.= ..... 1+ I ' >' -

... r 
·>-I-

-t-

,_ 1-1-t-

~--.. _ 

I L-L-+-1-i-LLf-ii.1-:1-,_ ++--++-t-+-,1 
I-

I-

1--

t-
CC!=l-l+JjJjjj~lr~fl::Jllti-tl-rl-i=!-11-~1=r~,P.l117P_.j::_:~ppp:m-r---

Ll-1-l-l-H-t-t-1-in-;: 
I---,-

-1::T 

• == 
I.-

_]_ 

-----
7 -i.....1-L--

--i-L-

t-

~'L..LW++-H--i-1-

f-

-'-1-1--1-

' :1 i-~~rt Ill I I 11II11 11111111111 

--'-I--. 
I-

I-. 

I I I 

t--
1-1--

~--1--·'-

--1-t--l-1--

I-

I I.--

I I I I t·1 I I I I I I I 
"'"'"''' 

I---,:. !l::T 
~c...._ 1--L 

-1-1-1-1--
,__~-

I--· --... 
~t 

1-- I-

1-1-~ I--.. 

1--'-I,-

--F'.a 
-1: 

1_ -U--l--1-H--t-rTT -t-1-

•-~,__ttlll-4-l+l-tt-1:t J~ ii.'! 

I I I I I I I I I ·n I I I I I I 
' 



~ 
~I

I 

I-

-~ 

Ii 
-- - .... 

~
1 +~:t:tji=-t.t:tt.:l:t.t~~-- -- + · 1+1=mw:t-11:±±mtt1R=i=m+1tt=rtt~rrtt±±'l±:I-L1 

H-+-Hi-++-W-!-LL.lJ 

I 
I 
i 

I-

1- 1-

1-,- ,_ 
H-H-Hl+H+l•-1~1::t.t:tjj_J_j·-t-1-+-+-l--l-lLLL 

,. ,_ 
- 1--

.. 
l--1-- - -~-~ 

- I
I--

- 1- 1-- 1--t-t-t-+-1--1-1-tt:tj~t_tj_j-l-'- t-·H+i-1--1-1 I- 1--

r :=.-

-

-

-

-

I- -- ,_ 

1-- 1-- -

1- - -·H-t--Hl-~-1-1-1-l- H--i-H++-H-+--l--11- I.J -Lt-

I- -

- 1-1-

- I-

·- f-'-- - ·- ...__ , -

-1- -

----,_ 
1- 1-

--1---1-1- 1-.l - l 

,_ 

-- I- -

t-t-Hr+-H· +µ..'-+··,--+lJJtt1j-1"f--tt_t1-i_l-+t-~+_i_-.l.l--l+-l-l-.W-l-UI t-ti'-t-• -i- l-H- 1-W..lJ 

t+:t~-=li=-1ttt.±J~.tt.~j~ttt.±j-l +-H-1- -1--1-.W 

.____, - · 

I-

H-TH++-µ.+.W--,-

H+·HH-+~-1-..J-W.J..J ____ _ _ ~ I- -

. 1 , ,. 

I • • 

I- l-~ --

I- - . '- . 

I- • - . ~- •I-
~- -- t- - - I-

- 1- . -

!-l-·HH--t-,µ.-1- '- I - -+~H-+-1--1-l-...__1- . - '- _ . L... -

_,_ - - --~- I- - 1-- ,_ -
- - 1- +- . 

I- . 

- - 1-- ,-

1-,_ 

--

1- - -

... . 

1--1- . f-
- - ~- - f--

- ,_ ,_ ·-H-t---1-1-+--W 

H-t-t-t+H-+11-1--1-1r-1-i::t: t .. r-•-• +--Hi-+-.W-L-... I- -

I - irr ·· 

1-1- · - f--
1-- -· ...... 

" '-
- ' > -

I- I- . 
. '- . • - L... 

J 
._J 

' 





. . . . ··• . . : . . . . . . . ~· 

r WIIC-S0- fN-OP -040 Rev. O 

Westinghouse Hanford Company . LOG HEADER Page 1 of 2 

Well No. - \qq-t\)-1-3 Area \CO;{) Date 9 Ltb LC\1 
Lag Run 4\ Log Type (';ross ~Mtv'(;\ 

Elevation Datum Elevation 

S"urvey Coordinates N E 

Log Measured from Gtmt...J. .5w--fu~ 
Location Description WAJA~ 1~2--lM 
Ground Surf ace Elev,uion 

Surface Temperature c..\.O"C- Weather L 1-Rc>..r- - WDlt'M 

I .• 

BOREHOLE INFORMATION 

Driller D rJ "' 't.. r- \AAf?_f' 
~ I Bit Type/Diameter Drill Rig Type Lo,_~\p_ \ool l-b.M ,~\ /\O '' 

Borehole Dia·meter($)/Depth \2''/ \G\.C\. '0•1/~c,.o I 

Depth Driller ~ .O' Depth Logger 'xl. "1-' 
Liquid Level r,,g .t,' Liquid✓-1~ A;{,!"",,.C l~a r\ 

' 
Temperature A .1-1 C?c_ 

CASING RECORD 

Type \:;, 11 r r.. "b"°" £-ke_\ <,~.LIO lnterval+0.7-' - f\.92' 
Type ID'' cQ,bffi ~~.cl (,. '-1. L/O Interval tZ.'2.' -'dl.Cfef I 

Type I interval 

Type Interval . 
Well Screen Interval ,.{ )/+ 

Comments: R, h..1. r f\ f<'{'of'-= t-o. rr, tt .·., ~ -
Cef\}ro.\\-ur u.seo\.. 

I 

A-61 
.. 

• . ._ : , , • •·.• • ~ • • • • ·-:•: .-' • ~ ·, ••• • ~ .•• _s • •• ·, 

'. .:, .,:· '.,~-~ );::~:·<<~·-' . < :-.:_>.:-· . 



·~ ' 

" 
·, 

-i· ' ; 

I 

P;JL ! Logging Company 

Operalor(s) A-In."' ,. PPn..('(r),'\ 

Equipment Brand MlS 
Tooliype bo.mMD. RA-I 

. ·• :.' .· .'.. ; ., ; ;, ;; ·:,· .. ,, • :,. ... :.~' :- ·: ' 
' . ... .. ·. . ~ .· . . 

(J ,,.. ::;i 3 

LOG HEADER I Page 

EQUIPMENT DATA 

Equipment Type AM\l"lo. _, 

Serial No. r f-?-:J.-M-:f . 
.• --· 

58\ Calibration-Reference ~A) 1--1"~.'\ Base Calibration Date . ' tAC-f;fJb 
. - . 

•i-' . '. 
•••. 
· .·, 

. ' 
'i,· 

-· 

, , 

Calibration/Probe Factor M1r,x~:rhl. f>'.Zo/2 ·$1'ihr~tion Datum (eU): Position 1 2C\-:J-. '-\ ~ l 
.-

Dead Time 11, 8 e~, Warm Up Time '7 f 5"" M.'I\ 

LOGGING INFORMATION 

Log Interval From <Jro.-:;.· To ~9 
~ 

:iQerun(s) 
1 · S&.-:r I -b.,._ ~£0' 

J 

--Pre Survey Verification: Position 1 3D-:S. 2. ell Position 2 ro~.L-\ eJJ 
Base Calibration Difference : Position 1 . S"_9_ "tl Posilion 2 \ . \ell . 

. --~ .. , 

t;.f-Jr/1-<;t'. . Logging Speed .. :.;_::: . · Rerun Scales, CPS/in . ,5'0~~/,·,t --- - · 
Start Time () ~ Completion Time 01 L-}.{' 
Chart Speed(s), ft/in . \O.Q---f.r\, 

Chart Recorder Horizontal Scale, CPS/in .. .,S-0 '-fs.1;~. Time Constant(s) 7L--1 
Dost Survey Verification: Position 1 ~ 6 .""2. '1' JJ Position 2 C;~.D ~u 
Percent Change: · Position 1 0 '1" .o Position 2 o. (.p~lo 
::omments )(~~ ~ Nol'-:;. 4-Q. \~ I vu°' lA 

-
.C...L{Y\-J.aJ!kel" .JA~e.cl . t t 

. . 
\ W1tnened and Verifi ed by. (sign and print name) I) 0 ,.1.. • . ~ 17 • • ~ • • /\1 

Position 2 ·bL.f .~ Pll 

Background 70 ~ 

Background 7CJ ~ 

- I 

2 of 2 

'- ·~ . 

:c 
n 
I 

Vl -I 
~ 

I 
c:, 
"'O 

0 
-"-
0 

::0 
Ct> -. 
0 



I 
I 

I 

I 
I 

I 
I 

I 
I 

I I 

I 
I 

I 
I 

I 
I 

, 
I 

I 

I 
I I 

; 
I 

I 

~· 
Ir

 A
O

 
M

 

I 
' 

I 
I 

I 
I 

I 

I 
I 

I 
: 

: 
I 

I 
I 

; 
I 

I 
I 

I 
I 

I
' 

I 
I 

I 
, 

I 
1 --

rt
-1

-+
-t

-H
-,

-'
 +

-1 --
+

-t 1-
-+

+
H

-+
+

-P
-+

-H
• t+

-+
1+

+
-H

_.
_+

-+
.-

+
-+

,-+
+

-H
-+

+
-+

H
·-

+
-Y

-+
+

-H
-+

+
+1 

I 
~ 

~
;I

 
I 

; 
I 

I 
, 

I 
I 

I 
I 

i 
I

' 
• 

I 
I 

I 
I 

I 
·.

 
·•

 
F 

I
i 

I 
i 

1 
I 

I 
l 

I 
I 

....
....

:...
 

I 
I 

n
 

/ 
t 

1 
I 

J\
;,

 
' 

I 
;I 

I 
• .
n

,1
 

1 
! 

I 
I 

I 

I 
I 

! 
I 

I 
I 

..
I

' 
IJ

U
 

..
. 

-
I 

I 
I 

t 
! 

! 

..,,
,,-

I 
! 

t 
I 

I 
t 

! 
! 

r--
.• 

lf
1 

T
 

~
 

t 
I 

f 
r 

I 
l 

I 
I 

I
! 

l 
t 

I 
I 

I 
I 

"'
i;)

 
1 

1 
! 

l 
! 

I 
i 

I 
I 

I 
1 

! 
I 

1 
; 

I 
I 

I 

I
'
 

I 

I 
I 

I I 

j-:
t' t

j:
tj

:t
j:

tt
:t

t:
tt

~
~

!~
~

tj
:t

j':
tj

:t
j:

tt
1:
t!

'j
:t

j:
ti

j:t
t~

:t
~9

tt
~~

+
-1

,-+
'+

-r
+

-H
r-

H'
-+

+
-H

-t
-+

-H
+

-H
~

+
+'

+
-H

-+
+

H
-+

+
-H

+
-+

'+
H

•'-
+•

,-t
--

H
H

-+
H

-+
+

-H
-:

r-H'
-r

-t
-H

+,-
,-'-

,c-
t+

+'-
+,-

+
+

H::
++

-f
-i

-..
J-

H:
-..-

-+1
+

--,
-,H

+
+'

+
H

-+
' -

+'+
 ..

. ,+
+'
+

H
,-+

!.-+,
-'i

--+
++

-1
-+

++
-•

-+
+

-H
+

+
-1

-+
+

~-
+

+
->

4+
-I

--
I-

+
 

J 
I 

I 
I
!
 

; 
I 

'
I.

/ 
I 

I 
I 

I 
I 

I
!
 

I 
I 

1
: 

I 
I 

I 
I 

I 
I 

I 
I 

I 
l 

I 
! 

t 
t 

1 
i 

1 
1 

, 
1 

1 
, 

1 
1 

r 
1 

1 
1 

1 
1 

1 
: 

I 
I 

I 
I 

,f
 

I 

Y
-•

H
+H

-t
-+

-H
-t

--
H

H
-+

+-
!c

-t
-4

1 -+
+

H
-+

+
-H

1 +
-H

-+
+

-H
-4

1 H1
A~

~ t
tr

1H
--

t-
H

-c
1 rt

--
rM

:-
+

+
-H

-+
-H

rt
--

rt
-1

-+
-t

-H
-+

+
-H

-+
+

-H
-+

--
H

rt
-+

-+
-+

-+
+

-H
-+

-r
ir

t-
-r

H
-+

-H
H

-+
-H

-+
+

-H
--

t-
--

H
--

+, -
t 1-

H 1
-+

+1 -+
+

-H
-+

-+
-+

-+
+

-H
-+

--
H

-+
-+

-H
-+

+
-H

-+
-H

-+
+

-H
1- 1H

--
+

-.
H

-+
+

-H
-+

+
-H

-+
-+

-+
-+

+
-H

-+
+

-H
-+

-+
-+

-+
+

H
..,

...
., 

o 
I 

I 
I 

'
I 

I 
I 

'
I 

I I ! 
I I\

 

I 

I 
I I 

I I I ! I 
I 

I 
I 

I 

I 
I I ' 

I 
I 

I I ! 
I 

I 
I 

! 
I
!
 

I 

I I I I I 
I 

I 
I 

I I 
I '
I
 I 

i 
I I I 

'
I
 

I 
I 

0 

! 
'
I
 

I I 
I 

I
; 

I I 

I:
 

I I 
I 

I 
r 

l 
I 

I I ' 
I 

I 
I 

I 
I I 

I 
I 

J,
 I 

I 
I ' I 

I 
I 

I I 

I 
I 

I 

I I'
·' 

I 
I~

 
I 

I 
I 

I'
\ 

'"
 

I
'
 O
_

; 

I 
I

o 

I 
-

I 

I 
I 

I I 
I 

I 
I 

I 
I I 

I ' 
I 

I 
1 
I:

 
I 

I I 
I 

, 
I I 

I 

! 
! 

! 
! 

i I I I I 
I 

I 

I 
I I 

1 
I 

I 

' 
I
o

 

I
'
 

I 

I 
I 

I 
I 

I 
I 

I 
! 

, 
I 

I 

1 
1 

r 
! 

1 

I 
I 

I 
I 

I 
I 

I 
I 

: 
; 
, 

I 
I I 

I I 
l 

i 

':
 

I 
I
'
 I 

I 
1 

I 
I 

I 
I 

I 
1 

: 
; 

I 
I 

i 
I 

I I I 
I 

'
I
 

I I 
I 

I 
I 

I 
I 

I 
I I 

I 
I 

I 
I 

I 

I 
: 

I 
I 

I 
; 

I 

! 
I 

I I : 

o 
I 

I I 
I 

I 
I 

.U
 

l 
I 

I 
: 

I 
I 

I 
I 

-.
: 

I 
! 

'l
 

! 
l 

.. 

'
I
 

I 

' 
I 

: 
! 

I I 

I 

I 
I 

I 
I
'
 

'
I
 

I 

i I 
I 

I 
I 

i 
! 

, 
I 

I 
I 

I 
i I 

I I 
I I 

J
I
!
 

''
 i 

I 
I 

I 

I 
' 

! 
\
:
 

'
I
 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I 

I 
I 

I I 
I 

I I I 
I 

I 
I 

I 
I 

I 

I I 

L 

I 
I I I 

I , 
I 

I 
I 

I I 
I

! 
I 

I 
I I 

I 
I 

'
I
 

I I 
I 

,, I 
! 

I 

I I 
'
I
 

I 
I '

I 

I 
I 

I 
I 

I 
I 

I 
I 

I I 
I 

1 
I 

I 

I 

! 
I I 

o 
I 

I 

I I I 
I 

I 
I 

I 

I I I 

I I 
I I 

: 
I 

i 
I 

I 
I I 

I 
I 

: 
I
f
 

I 
I 

I 

I 
I 

I I 
I 

1 
I 

1 

' 
I 

.,, 
.. 

-
I 

• 
, 

1
1 

I I 

I 
I 

~
 

1 
I 

I 
I 

I 
I 

I 
I 

, 
I 

I 

: 
I 

, 
I 

I 
I 

i 
I 

I 
r 

I 
. 

I
'

' 
I 

I 
l 

; 
t 

I 
I 

I
t
 

I 
I 

I 
: 

! 
I 

! 
I 

I 
I 

I 
I 

I 

' 
I 

I 
I 

I 
, 

I 
I 

I 
I 

I I 
I 

I 
I 

I 
I 

I 
I 

I 
I
t
 

1 

I 

' 
, 

I 

''
 

, 
I 

I 
I 

I 
I 

I 

! 
1 

I 

I 
I 

I 
I 

I 
I 

I 
I
'
 

I 
I 

'.
)
 

! I 

I 
I 

: 
I 

' 
' 

I I I 

I : 
'
I
 

I 
I 

I 
I 

I
!
 

I 
i I I 

I 
I 

I
'
 

I '
' 

I
'
 ' I 

I 

I I I 

I 
I 

I 
: 

I 
I 

I 

I 
I 

' 
I 

I 
I 

I 
I 

I - ' I 

I 

I 
I I 

I 

'
I
 

I
!
 '
I
 

✓
 I I 

I I 

I 

I 
I 

I 
I 

I
! 

I 

I 
I 

I 
I
!
 

' 
: 

I 
I 

I 
I 

' 

-
"

I 
I 

: 
I 
~
 

,
I
 

:v
 

I 
I 

I 

I 
I 
I
,
 

I 
I 

• 

I 
I 

, 
I 

t 
I 

I 
I

! 
I 

I 
I 

I 

j 
! 

: 

I 
I 

I 
I 

" 
I 

I 

l 
I 

, 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I 
· 

t 
I 

I 
II

 
I 

l 

I I 

I 
I 

I I 

: 
I 

I 
I 

I
; 

I 
I 

I 

• 
'
I
 

I 
I 

I 
I 

I 
I 

I 
i 

t 
i 

I 
l 

I I 
I 

I 
I

' 
I 

I 
I 

I 

I 
I 

1 

I
i
 

I 
I 

I 
I 

I 

I 
I 

I 
/ 
i
;
 

I I 
I 

I
:

· 
I 
I
,
 

' 
I 

I'\
 I I I 

I I 

I I 
I 

I ! 

I
' 

I 
I 

I 
I 

: 
'
I
 

I 

'
i
 

·1
 I

 
I 

'
I 

I I 

I I I I I 

1 
I 

I 
I 

I 

I 

I 

I I 
I 

I 
I 

I 
I 

I 
I 

I 
I I 

I 
I 



• I 

'I ~,11:,>. > -

-l-
ttj:tf-tt1-t-r1~t-H-t-H+H+-H+-Hµ.+1-1-+1-J--(-1-l+:i=l~~i5F-r:1:2r5:211::t: _1_tt:t:ljt .... ~t~'-1t'-j-··1=+~~t:t=1~t•=tt•;::tt~~t~=tt~;::t:t:tt:i=il--J.,.j:.., 

H-t-t~~t-.i~tt-i:ti+-H++--if-1-+--if-1--l ·t--t-t-+-+-l-+-H 

>--H4-t-l-+-++I-

Hl-l--t-l-+-+-4-1--1-l-H-++-l--1+.UI-+ +-H-1--4-+--l-4-.. '--1-

. '-1-

. I-I-

I---

L-~---· 

1-1-

I-

-1-
. I-. -H-+-l-l-f-l-+-1-1---1--~...Jf-l-.l +-+-i-++-H++-•-

,_ -

._._.__,__,c..;..J_lJJ_i--1--1----+-->-+-'-l---' ·Hl-+-+-t--14-i--1--1+4--1--1-1---

.... 

.. 1---1---
1::: 

I-
H+H+f+-f--11-1-f~=lt+~=!-;::ttjcj:tj:tt.tj[t±j-l--i,->-.......__._....,__..__,_, t----H-+--1-H+.U~ 

-1-1-·l-r--!-+t-·ll++H-+-l-l-l=t!=it!j_
1
__,___, +-t-+-t-+-+•l-+-+-Hf-+-l--1--1-l 

-1---1---..... -· 1--
--1----

-t--t---++-1---++-l-+-l--til~tt-.:i':_·1H+·Hf-l +-Hl+·H -Hl-1--t-H-+--l--l+-1--1-l-C---l--l-+-t--iH-+--l-4---l--,4--1--1--f-1--

1--4-1-+-1--4-,1-1 

1--'--'-'--1-1-1--
-1-t--J--l-l--H-1--1--1-l••t--. --1-1-

I--

· I---·t--1-1--t-H-1--l--1~-I---I-••I-

,-"""s: -1-1--·r1r-+-++--1-t--t-H+4-ll-1--l-.., -
-1-,-
--J--

. -1-
·->--

. 1-1---. 1111'---
--.;~ -1-1-+-I--•• ..... 

-r+-t-t+-+t----1t-·i~+,_i-•1=--t-•l--t~~t:..t-.i.l-...Jt-l---1J-ll-l.--1-l 
-t-nrt-t-ti-t-t-H++-H+-Htt=!=t:i:ti-1!--t-+_-... 1-_-+.{_l-4+_{-++·~L-l-+-U-LJ:•Il-r-Hl-+-+-+-i4-+-H-+-•-1--1-l-.UI-I---l-l-L--t---1--t-l--t--t-+-1-.U~...J-J_~ .. ~-1-

-~-J-_ I--1-l-1----'--__ 
1

_ ...... 

1 

__ l--+-1-+--<'-'· ....... -•..,-L. 1----1----t-1--t-,H_.,-_1-,-1 .. -J .... ++~J1_+ ... ..,J-},.::l-++H++-P~~1-++1-1-1.+-w--Lr::• -J-L--1--1--· • 1------1-1--~ -~I-----1--1--
1-1--1--C-

-,-I-. --,-. --•---·-1----· -1-f---1-C.. 
-~~- ----I--1-,--

F:::-~ H-_l,__·-+-H-1 ,_ ==·-:•-1--~----I-::::::·:-· -:=': ___ , _____ :,::'::<=:::.: ·,:::-::,_~ -1:.~ tc:: _ _:-_::.-:..::..::.::. 
1~+~tt~:tj:tj-::tt:;t.tltt±tl-tt-H+-Htt.1°.:.,t{-... t.-L-JH_+-Hl-t+R=++l=l+-l=l-=l-+f1=t::t:l=l=t::ttl.:tjjttHTrH·-t-t-J-++H+-t-<H+-H-++q-+.i=-H-t-·•,·..l~....lld ~ ,_ · _._ -.... -'----h lit• 1-1-+-1_ .... -1-4-4-•-1-1--•-1--

-. 1-1----· ··'-+-1---~~ ·· 
1

_

1

_ --1--_ 1-~ _ -1--i-1-_ 1-+-__ ,__._ · ·:!;ill II . . . -•+-,__ 

'-. . . -~ i---c.... --,_ ~ -i-1--i--c -~1__.,. ••,,::i.i1£, ++--11--+---l--li..l--l-1-l.J..i. 

--:tt-1+-ttj+...t1-1-t=...tiJ+JJ-1---t+l-~~,-t-~-tt~=t~=•+·t'-~:-:~1--
4
i
1
=_+t~-~-J· 

1
t~-±-::J-~,--l-~f----~---~---;:_ ... 1-•·-~--l-l--l---l-'-..jl-~l--+W:+~i::o=r=i rH-+-H-+-+H::t!i=-t~1-=+1--=_·+l·l':-_i:::.I- -J::}r_J_::. ..J·-l-

1

-=..J~-l-.::.~J-•--l--ll-----l----l--l---j·-::_tl-.. :=·t:t.:'t.t.:i_--l~·=~ ti=.::. =~ ... ~--1:: __ I-=•---1---1-1-1--1--
---L-1--I 

~: --~~=~-~-----·1-r---t---1---t-t-1--1--.._-1._+·l-l-~-l-.U-~-I--W-_:_::::-&-c.. -~,--1--1---~litf 
----1-1-, -

I-

_ .... 

-{. 
-1--

. I-,_ 

I-

-1-1-I--

.... ._ I-

-I---I-

t-

,-1--

'-

-1-

I--I--1-1-I--1-+l-+--1---1-+-+-1-+·1-H -1----1-1--1-1-1 -1--1--~ --~ -~= ~ -
----~---·-----1--

-,-

--

f-------1-1-----i----~~-------·---,-L..J-L.J...J...J. ~ 
----~-1---I-=-..... -l-f--,--_L_""_ -++H++-~+~.::1+-.t..:c.t.:'c.t.:'0-•-+-... "-_,_,_..,_.__,_J_ -t-t--·, ~--

-1--1...J-1--1-,1...J.. I---1-1-++H+·l--'~--l----l-1-
1----1-

-,---1---1--•-~ _,_ 

1----

--1---+-+-t4-t-l-l-H+I-I-•~-,-~--

I--I-1-1-~·t-t--t-+--t--H-I -_L~ -1-t-1·--:: 

... ,-1---+-i-t-f-+-+-l-+--++~-+-~I~ ~ 

.. ;..----L-l--. --1-·1---H--1-4...J. 
--· 

---L-1-

I---
I--. 

--1---

l-++-lsi-1-----i .. --1---1--·--1--

• I-C.. 
,-1-1-1--- -1-,-

-1-+1-+-11--•~-~f:.;+_1~1l:._t-:11:._,t--1--H_+•-I-_I _1-_·t-H+~-1-~+-l---l.-l--l--l. 
-• 1-

1--1-+-+-H-l-+4 f--i---~f-i--
,--f--1---~f--f-1-1--· 

--1-
•-1-

-1---

-1--
l-

l-t-+-1----1.....&-1..-
1-1•---1--l-,...J--1--1-L--l-_ -t----t-_ _ 1--L--,_ 

•-. L-1----

1--1-1-
-f-f--

...... -

--1-1--

-1-

'-1----
1---1--. ,_ 

-'-1-

'-. -

I-

-'-I--

-1---
-I-f·--1---

-1----• ---
...... 1-1----

---

-1--

-1-

l--t-l-+-11-+-l-4-+-~-l-l..-1-__ 

'-

1-1--

I--I-

I-

1--· -
I-

---

... 

1-

I~ 
_J:: 

-i
ll -. 

----.z:,,' 

:-:r:-.-

-~-1----1-~..&-II-LJ.-i--t~-t-l+-HH--~--!--,,I 
t-t-tt+r-H-1-1-HI-I 1-,--. ~.., /_ :t•1· lt~~--~1,···-~ =-1-=:----~~ --l-+--H-~-+-l--l--+-1i-tt~tii1~~-l ,_ I -• ~ '' ~-· ~ :;, •1~ '-: •c 1-1-H·-1--Hl-l--1-W-

1---
1-1---

,-. 
I--

'-1- _,__,_ 
I--1-•_, ............. ~, ......... _._ I-

-I-•l-1-
t-1--1--t-1-

--1---~-1--.1 ... 

1---1-

->-1-
1--1--

1-1-

1-
.... 



I 
i 
I 

I 

I 
I 

I 

.u:u :
1 

- , , , -~rnrt-:· , ·, r ,, -, · , ' ' ' :Ol• -+!~i-tt=ttl=t:l~i-+-+7 
•• , - I r, . · ·, ' -, , , I . , I , , _ ' .. 

J ~ -I 
H--t--ij- rr I LL·1l rr I I ,, 

1 -l'--+r+··J•t-~t-~--t:-+1~1-i-J_±j J+t±.t.~.+-t+-trl;:F_t:,±,-± ~-,, -, H-, ~-l-l+~tj_~~-·j
1
j.J=Fl

1
=r
1
11-~-~'+ t~i-11to::ri1-+-1 

-· . T. ·_,' _ - :1 I ' r ·· ,--__ ·_r::71-,· ·HH-,T_1, 1,1 __ J,: , . ''I: r,-, ',-, . --, -_ .ru :r I!:! ~ .1 ·, I ~ I ~- , I 1--ir--r-,1 I I 1--,-,,-, I I ,, I 

...,.,.- ' I ' I 
. 

·t-Jr;,1 I 1- r..:t ; :- - I - - : ~ 

- ' I 
- I I . I r1 

·, -, 
- I I I ·t-J, - J ·1 J- i:1 • .... 7· :_~'-f-•l-t--lH--t JJ=ri~ 

-I-H-1-t,, I uu .. - f, c" - ... +-,·;--, . I I I I 

·, 
- I -

I 
r -,-, -, , 

I 

-, ::t.t.:f-r-T-4+t-r'u··++·H-1=1=t=+--J--·l-f--1ttu4++ 
- ' I ,·, 

I ·+H,,1 1 1 
- I H,, Ii l ..LJ 

i1:r 
·+H-11'"T:u_wr - r 

-Hrr-rrr 1.u-1·1 i-: 
- c::C'."' , 

- 1- 1 I I 

'I 

r-:_ 

r 

-I 

I ' . -1-' P, '.~. 
,--, 

-, 

,., ,.. 
1-

,--. 
,_ 

"I" . 

I 

· , I - I I 

- r 

'I , r 

I +--1,-n l -t-1-1-H ' --tt-:trIU+t-1-" 

I 

- , 1- 1 ·- ~-~- I 

- -, 
'=. - - -+ttTl,T !.l_l 

- 1- , - -_ ~ -~ ·· • - I 

I 

-,-
- ,-, 

,-, 
-, ' 

I 

' I 

1 1 I I 

I I 

'' . 

'I' 

I '' 

I r, 

~-++t-:ttrr:~ , L ,L.J-l,-,--,17 I I .J . . ~~ ~ "· r·-l+=f--l-t'·---t-t--rn=Li-1-1H , - ["-9't')17'irr, I I 

H--r,1111 ' r•,•,, , 1 

I - I I 

r , 

I I I I r 

-, ' 

' r ,· · , r 

,-

I I ' 

' I 

- , r 

-, 
· r r 

- • I . 

' - · I I r 

n r 

- I 'I , 
r 

,- -· 
I 

=r~-t+H-i-t::t=tl=r+, -1-.1 -t-t-·1,117 I_LJ_ 
'I 

-

·, 
-

' -, 

I 

I 

I I 

'' 

I 

-, ' 

I 1-

I I 

r -

-, 

'I r 

,-- -, 

' ,- , 

I' ' 

r 

I I 

1· , 

I 

I 

I 

I 

--, ,. 

r r 

- -,-- , 

' ' 

- -, ,--

• r 

- • I 

· 1 
-+-t, I I , - I . 

'I 

-

r ·, 
I I 

I , , · , I - . 
'I ' ' ' I 

'' ~, I I ·, - I 

-, r 

., 

I 

' I I 

I 
~ 1 _ 1 • 

-, ,- : -i- H-·t-1-1-.r-++-+-- t I -'· '· f~ ~. -

-
I 1 · I , - -~ _ 

- , ' 
,-, I II, · , 

- ,-
'I 

', -
I 
, i-

I 

I 
- - I I _ _ 

I ' r 

·- r 1 
- ,

·r , 

r 

' ··, 
I 

' I ' -" f '=, : ,- 'rl-r· - -- -, ,. - -- , , .. ,: ,, - ++t-t, ·n 1 I L (_ - I 1 1 - - I I · 1 r - - - ,-,--, I , , ' ' ' - I - . I I . , I I I I _ ·r - -,-rr. ' - I r . 1 1 - I I ·- ,r - ·• - ·r • . I I • -, , , ·,-r, ,, 
'' 

I ,-r 
I 

r , 
l'I 

I 

- , I 

l r, 

I 

• I 

•,. 

I ·, ' 

- I ' 

r, 
- . I I 

I' ·' 

' - , 

1-i++HTT::[J...l,;Z:L~- ' r 

I 

1 - · I . l 

[ F- r· ' 

,-, 
['" 

= 

~,. 
l'IC l1 

,! L 
r It 

·, 

I 

• 
' I 

I' 

r , 

' '' 

T 

r , 

· , 1 

- r r 

.J 

' 

- I 
-

- , I 

r · -l--f·-f7+tt tl;i.,: 1=1-+, -+, -t+~ --++~+t-1.=t1JFFJ! I-+ 

r ·, 
- T I - ' - r 

-, 



' 
'
I
'
 

I 
''
 

'
'
'
 

' 
''
 

' 
O

 I
 

I 
I 

0 
I 

I 
' 

' 
' 

I 
l 
,, 

i 
r 

r 
' 

r 
1 

1
1

 
r 

r 
I 

' 
-r 

r 
I 

I 
' 

' 
I 

~· 
I 

I 
I 

I 
I 

' 
... 

' 
I 

' 
I 

I 
r 

; 
I 

i 
I 

I 
I 

I 
If

 
l 

' 
i 

' 
' 

I 
I 

I
/
 

' 
,-

r 
I 

,-
r 

'
I
 

I 
r 

r 
. 

' I
 

I 
' 

I 
I 

I 
' 

' 
I 

I 

' 
' 

I 
' 

I 
' 

I 
' 

I 
I 

' 
I 

l 
[ 

' 
. 

! 
I 

I 
I 

I 
' I 

' 
' 

I 
I 

' 
,, 

T
o

 
·' 

' 
I 

I 
' 

I 
r 

' 
I 

I 
; 
,,,

 
'' 

i 
' 

' 
r 

r 
I 

. 
I 

' 
I 
' 

f 
I 

; 
' 

I 
f 

I 
I 

I 
' 

--,-
i 

I 
-r

 
I 

I 
; 

l 
,
,
 r

 I
 

I 
-1

 
' 

l 
f 

•
I

f 
r 
r,

 
' I 

I 
I 

• 
rl

 
I 

; 
' 

; 
r 

' 
,, 

' 
' 

I 
r 

,, 
I 

,,
 

I 

'
. 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

' 
t 
I
i
 

l 
,

7 
U

'<
1'

l 
I 

r 
I 

' 
-r 

i 
I 

I 
. 
, 

' 
; 

'
I
 

I 
I 

~
 

I 

' 
I 

r 
I 

' 
I 

I 
~
 

I 
I 

I 
1

l
i 

f 
l 

i 
I 

' 
I 

I 
i 

I 
' 

~
 

,
l
 

! 
I 

I 
r 

I 
I 

I 

i 
I 

' 
I 

I 
I 

' 
I 

I 
I 

I 
I 

I 
I 

' 
I 

' 
' 

l 
I 

I 
I 

I 
I 

I 
-r

 I
 
' 

' 
r 

I 
i 

i 
l 

' 
r 

T
I 

I 
I
,
 

'!
 

I 
' 

' 
' 
' I 

I 
I 

I 
I 

' 
I 

I 
I 

I 
I

i 
; 

I 
I 

. 
I 

I 
I 

-, 
, 

r 
1

{ 
I 

; 
I 

I 
I 

I 
' 

I 
' 

,,
 

f 
r 

I 
I 

' 
I 

r 
I
f
 

I 

I 
I 

I 
I 
' 

' 
' 

I 
I 

I 
I 

I 
I 

,
-i

 
I 

I 
I 

I 
I 

I 
I 

'
: 

I 
I 

'
i 

I 
I 

' 
I 

I 
I 

-r 
I 

I 
,T

 
I 

I 
I 

I 
' 

1
; 

I
'
 

r 
r 

r 
I 

I 
! 

I 
'

T
o 

I 
I 

I 
I 

I 
T

 
' 

; 
T

 
I 

' 
I 

• 
I 

r,
 

I 
r 

'I
 

I 

I 
' 

I 
, 

I 
I 

'
' 

r 
I 

T
 

T
 

I 
I 

I 
~

 ' 
T

 
" 

' 
I 
I
:
 

I
' 

T
 

r 
I 

_.,
, 

I 
I 

I 
' 

' '
 I 

T
, 

....
,, 

' 
l 

I 

' 
r 

f 
f 

'
r 

I 
I 

I 
·-

I 
f 

.,,_
_

' 
I>

 
·-

,;;
;;;

;,
 

' 
I 

' 
f 

I
i
 

--
r 

-
... 

i 
, 

T
 

... 
.,.,,

 
f 

I 
I 

I 
"'

" 
f 

I 
' 

' 
' 

f 
~--

I 
I 

I 
' 

I 
' 

I 
I 

I 
' 

I 
: 

I 
1 

-r 
r 

l 
1 

-,.,
.. 

! 
T

, 
f 

I 
I 

I 
~
 

T
 

i
;
 

I 
r 

I 
f 

I 
I 

' 
I 

I r 
I 

o 
I 

I 
I 

I 
T

1
T

 
...

 I 
' 

I 
I 

I 
I 

I 
l 

f
'
'
 

... ,
 ' 

' 
1 

I 
' 

'
I 

I 
I 

T
 

f 
r 

I 
I 

I 
I 

I 
T

 

f 
-
'

. 
I 

; 
I 

...,,
 ' 

I 
'

i 
I 

I 
' 

! 
.r

 
r 

•
T

 
I 

T
 

r 
r,

 
T

 
f 

r 
r 

I 
I 

! 
I 

' 
I 

I 
' 

' I 
I 

'/
 

' 
I 

T
 

1 
T

, 
I 

T
 

r 
r 

T
 

T
 

r 
I 

I 
I 

I 
I 

I 
I 

r 
i 

' 
I 

I 
I 

I 
I 

I 
I 

I 

' 
-,-

. 
I 

_,,
.,,

~ 
I 

I 
I 

1-
;o

 
7 

~
 

111
1 

.
l 

.~
 ..... 

, 
f 

I 
' 

I 
l'

I 
f 

i.
.>

 
~-

I 
[ 

,-
,..,

. 
I 

~
 

-
l 

I 
' 

I 
i 

I 
' 

',
. 

' 
C

---
.

1
/

C
 

' 
I 

' 
I 

' 
,_.

 
7

"
"
 

r 
r 

; 
r 

-
I 

r
' 

U
I 

u.
, 

... 
I 

Cl
 

' 
I 

I 
l 

' r 
I 

I 
7

1
•
 

:
A

- -..,
 

I 

i
'
 

' 
-

I 
-r

 
r 

1 
" 

r 
' 





I 

· , 
.,; 

:.• 

, .. 
,, .; 

I . 

I 

. 
•--~ 

.. _;_\ 

I 

I 

l,.; 
, . 
. : 

, ... .:.. .- .·•.. ~- . ' . ' . .• ·~. 
. · - ·· ------- ·---------------

-'IIC SO-EN-nP-0<10 RPv 0 

Westinghouse Hanford Company . LOG HEADER Page 1 of 2 

Well No. - \Cl'l - N ---:P-1 Area JOJ,,U Date '2/?.C\l°t.1 
Log Run tf \ Log Type Gr:o <-s ex.,~,v'Q, 

Elevation Datum Elevation 

5urvey Coordinates N E 

Log Measured From l?C~~0 Sw-+<2 c.e-

Location Description S of JOO )J Are~ 
Ground Surf ace Elevation 

Surface Temperature zcl.~ oc_ Weather C\&o.t- - "o-V· 

BOREHOLE INFORMATION 

Driller ~ 'K f-w=.__L /'--
j sit Type/Diameter ~o..tul '\c?,, l / lo'' I Drill Rig Type C ~1 la- 1£XJ l 

. Acµ#" Y/~'I~{ 

Borehole Diameter(s)/Depth \ C- 11 /~I 0 . -i. 'O"/ c;:?L/,O < 

Depth Driller 5<Y.o' I Depth Logger 13.l/ 1 

Liquid Level 0~-~ I I Liquid D~~/ntlt'.:e_ /:lea.,( 
., 

Temperature \C,. s. C>.c:-
CASING RECORD 

Type \c.'' ~r-borl.. .-SA-.e2.l _(,,./A . 1-fo I Interval )r-03' _ \O. I~ 

Type 10'' Lftt-tt12r\. .S.Jae{ .£c_k_. L/D I interval ye-~' - ~'-\ .~' 
Type I interval 

Type . I interval 

Well Screen Interval A) A-
Comments: Re t'u., f\ f_rr-or =-~17. 2: · \t\:c.l-t 

~ 
Cei\-tf'o..\vur useot. 

A-65 I 
.A-o.:ioo-s20 <OS,'30i 



. , : .. ,·,.,· 
... '·· .,:~- . 

.:. -. . -.... ~.;:- . 

_,,'. ., rt' ---·- - --·-·· 
' C 

...,, ... i ,1111, 

\\) -:p..j 

LOG HEADER I Page 2 of 2 

EQUIPMENT DATA 

Logging Company PtJL 
OperalOr(s) A- I n. "' H;> .O. l' Ct"){\ 

Equipment Brand NLS Equipment 1ype A.n.o-.\oo. 
...J 

I Tool Type (:z a ro MD- _R A" Serial No. {J,,?_-::,, Aq-=r 
' ! 

~/q\ Calibration Reference · Base Calibration Dalt: 
· ·· • -· 

Calibration/Probe Factor ~lJ:.q/~Ll. P,A~5Jlihr~tion Datum (eU) : Position 1 ?C{ 1--: L\ l?J l Position 2 ·b4:~ Pll 
== Dead Time II,~ Warm Up Time "'7 l ~ r'\.'/\ c=; 

H ~e- I 
.. V, 

LOGGING INFORMATION 0 
I ..... 

:z 
Log Interval From ~ s.i..J ' To 2.f;' I 

S2 
I 

Rerun(s) g' s_ !4' +-("/ LJO.d 0 
# 

~ 

Position 1 7ql-f 1{ e~ '7>.2: ~v Background l-:7-0 ~ -Ptil,Survey Verification : Position 2 
::0 I 

·m < Bfile Calibration Diff erence : Position 1 3.0 et.l Position 2 [.le.~ . . 
' -Logging Speed . c; .(-Jr/ M; tA.. Rerun Scales, CPS/in. .5"0C-f 61,, ,t -- --

Start Tune \Z.00 Completion Time )s?;n-:J 
: hart Speed(s). fU in. \orJ:.iA. 

, . 
. , ~ 

:hart Recorder Horii.ontal Scale , CPS/in . . -S'"O ~l>/4w\., Time Constant(s) JL--1 .. 
'ost Survey Verification: Position 1 ~Cl~.'\ eLl Position 2 {o"?....3 & Background \":r~ o/_s 
·ercent Change : Position 1 O.c..~10 Position 2 l. '-t ~, 
:omments \('--\v.N\ ~N-n"~ 

7D.c...' lA ~"' l\ ..... 
\ Ce~tcllJ I t-ef' ~A:--eti 

' 
. 

.. 

.. ✓itne~~ed and Verified by: (sign and print name) _t{JJ,.,.6.1 f_p_n~A Ahr\ Pea...,..~e>t\ Date: ~/~fq_L --



Tl: _1:_ ::1_,:1 --+ .::·. -- . . ,_ - >-·d-'- . 

...... -+-+• ...... ·_: fa=·~'--•~ . .. - ~- - -r- •-,-- -- ~ - t- -- - t- - -

+-H++-1:K+H·++H- 11-

- I j i - • 

+--• 
-t- r-f- -+-ti-e--+-·1-t-1·-r-1-

- - - -- - - - - 1- r-r-l- - - l - t-1--,-...,-... ,-,- - - - 1- - -
I - =~t=~!~~t~=H-1 -,

r- -
,-,-. t- - t- -1--1-1-~+•-11-

I -t-+- t - - -
I ! ~- t-t-

LU x - ,- -=--- -- -=i-_·+.J- -1-,--, . + - + -. ~ 

t-1- r- t-t-<-+-t-t-<i->-• -< -,-r-
- t- t - t-

- - t - t-t- - - t-t- -
,- t-1-H·-+-+-<-t-+-r-t-t-•f-l·--l-1-i- t--t--1-1-t- r-

- - -- r---1-- . - - - 1- 1- -

r-t·-t-+-,_...~...,...-... c-_,--..J-+-++_-l,...~-l-l-4--l-:~_--l:--l--1f-_+_+_+_+_+,_+_H_ -_H++ci-t+H-t-+H+-t-H+t-1H-i-t-t,--:JJ;tj=J~t-1H-7,_:-1 1-- ____ , - _ 

- f-- .. -
--[ {~ ___ ... ~.:.- -,:~::·i 

,-,- ,-... - ,-,-- ---~l-~+~1- t--t 
~:= ·: ~ ::: - H - - - . ~~ :: ·:11-=t_-=!'=_l _i:_t:11=+_::i ..... r:.+::ici::-i.::--<_t_:t,_::t-t~:t_::ti.:_1+--1---.;.+-_-~-~-~!-~+t-+·+---t,-...+l-+-H+-HH-++_t-•t_t1-t-t---jt+t--t• --tJ+_t,....+t-i-t+t-_+_t __ t-_t-__ t-_t-_i-1,t-t-t1-i1--tt-t--i~1:H--Tt_tt,_j,.._:t:ttt::'.,...tt,_j 

, _ _ -1- - - t- . -

:::::: . :::•-:_f_ •- - __ :. ==>-: - -t- - :_. ~f,-~r:-_-__:~·· --,--- ,----- ... 
~: : ; }~---~~ ~ · •-~ ---- ~ :~1~~~ ~- :_ :_1--::_,-...,-, _ __ -_- -_ ,~,-•--· · __ __ __ __ _ _ -l·+i-T-1--t--e;-·s-l I __ = -:= ~ ~ = =-:,=- = _ _ _ ,-_ _ _ :~ - - ~ 

- --- 1--1---- - r- -- -- 1- 1-- ·- --r- tr-

r-- =r...:: ,- - - ,-- - .-- . , - 1- 1- - - - ·- ,,_ ... + __ -+·_:t-_:-+_ ~-•---r-~~1~-+:H--t-.:.-+ ::r. ,'--::-1--1-1-1---+-1--_,_-+_+_ .;..,1-++-+1-+-H·++-i-+++-1H-+H-t+-H+-HH--t-t-t-t-t-r t- •-t--+-t-1--t--t- 1- - - - - . "- =--t- - - r · - 1- -- ±t-- - r- t- 1- - - ~- · - t-

[ 
-->-- ----- -· >-· ------ ,--- - --,-- ------ - -,- - ,- -

•+-+-r'-_+-1_1-"_,_ - . ; _-__ -= ~_--_1= :: - -~ :: ,.:: ;:: :: - - - ::':: - - -:- -- ~:= _--- -~~ ,:: t- t- - - -,:_,: :: . -r-r- - - - r- r . 

t- . t-t-t- -

- t t- - -- --,--••-• - 1 ---,.. - ---• •••--• -• -• -• I- • I 

+H-+-~-+-,+t+-H+!++-t+·H-·t-t--H-t-t-H 
f-t-t--1- +-- 1- 1- - • - 1- 1- -

--- - - - - t- -

- 1- t-- - -- - - ---•-
- - , - - - - - - · 1- t- - - - i-r - -

_,_ - -
,-..,-... . 

·- 1- •. . - - -,-- - -
-- t- --- 1--·+-r-+-• --r-r·-t-t-

- - ,--- -- ·- - 1- - - , --- --t- -- - --~t4-1-tH·-r-- -- 1- , - 1- -

f:;a - ,-
- · · I--

,- r-i-
- t- r - - H -

t--1-1- •+-L+--t-•-l~+t-1 
t-,- - -

- 1-- 1- 1- -
--- t--t-- 1- -

r- ·+·t-l- t·-1 -H-t-T-1 
- f.-1- - --~-r- - - r- - - 1-,- 1-- -

- - ,_ -

-- , - ,-~-- - 1-· - - _,_r- ~,,;~ : ~~ 
_ • ---r-,- - -- -- ,- - - _ -r-- ·- _ - ~~~ - ·+-1H·-+• -l- l·-t ;;:i r-F°' t-"'!"' --~ ;.., . _ r""' _ 

- ~~r-1r .. -o:. ,:·-.,~ ... i,~ ~- - -- .. ... - ~-
. I~~~ ~ - ,\..l.("~~- h•~1-++i-++-,-t--H4-+~+H+t-t-t-t-+tirH - -,- ~ 

r.t :1. ' ,; l ~ . - - - - ··r-r- . · t - - r-1- - -c ·I' 

·-1--t- -- t- - , - - - .. -t- 1- . . ~l_t~t- - - - _J - -,- - - -,- - ----;=:= :- .... ~t- ~ 

1,: . • .._ __ - - , - , - t- t - 1-- - -t- f.- - t-- -

+-+-+--+ ... .,..,_-•·r-_..,..· • -H+--+1-_ ... 1__, -- •-+r:·p ··:.i=+:iR-+f3:r3=:E:f+~R-+t-1-++H++-H++-1f++H++t1t++-H-+tj;::tj-.:tj:t+-H-t-tJttji:::tj;t-1,=t~~t~,1ti:tutttt=trt1=tt1ttxt1n:r:n 
t •· ·• ·- I"_,__ . ----~ ·- - ..:~ 19-1- t-t- - -~~,- ---~:.:: =,- -- >--·--- 1-- "' ,;; ,~ ,-~ ,.~ -

~~- ___ ~ _:~-=:: - j--,~~t-,-..+t---f-f-t-ft-+c-t--lf --f4- t- l- - - 1- 1- t-ti->-+-r-t-i-1"""1rt-r-f- - 1-1- . ~ . ~ _. l\.kLl,.-J't·;,'_t/rJJ.::.:~~.l-j ~-. I-- t -

o:rn::i:i::ir..r:i=q:1-'-::i•=i::-:qf_f}1=fl32fJ~f]-i-j1=;lj;tJ-+t-t+t1-=.l-_t_1~t.t-.. 1--_+,--J'-+---H-·~+=;1-.:r-l,-+ti+-:tf--t:~~~t·i+--.:.~J-:~.;:Ft-i:-=;1-1,~1f·~:ttj--~~--t-ti+-:•F_t:1+l- t1u,_J,_::t_t1=-t"t.,-j:-· ~iil- J.✓., ~ .. _·+--1-++H•~-
- - t- 1-

+· t - t- t- - I·· - - _,_,_ - -i- -r - 1--
· I" - - - - t-·•-r-- . . .. - 1-- - -r--1- t - - ,_ -,-

t-t-+-+-,-....-t-+-ti-t- t - 1-- t- +- ·t-t---t-•-l·---t·T-1 + ·Hl-~-f-+- t-t·+H-t--t-H-1-1 
-t- t - - - • 1--t- - ---t-- ,-,-. ,_ t- f-

. --1--1-- - +-t--<-t--• -1-+-• -H~+H+-t-t-i-t--~~ - -r 

1-- -~- -

1-- -- - · -
•• l--1- - t-- -

i- r - _ ,....,__ 

- 1--t-- •• 

t - t-· - - - · l -

r- 1--t- r-r-

•· t-

·- ·I-- -
··.- ..... -
r-- t- .... -

t-

,_, _ 

t-

- c · r-r-

. r-r-
+-t-·1-- -
t--1- r-

--I-t-,- - - -1-
f-t- -H- t--t-l-t-o----1-M-1 

,-. ,__ _ - · r-
- --~~ - -t-+-1-t-·H-t-·H 

·-t- --
·- t- --

- ,- ·· t---
- - ,-

- r- .. -~-

--.--
· · I-

- t- ·-·- - --t-r- --

t • ·• -

-t--·+-t-t·-t-+-r-t-
,-,- -

- r-
- t- r- ,-,- ·+-1-t+ t---t-t-• -I 

-r- , _ -

,-1--- -·•-+-++-t-t-,-1-, t- - - -r- ..... '- -; · ---t-, -t--l-f+-t-1~-,-1,-, 
1-~+- -t-4+-l-1-+++-,H-+H-t•+_t-•+-J_f;;t)+-H'-t-t"t-i-f- t-~ - l- >-t--+-1- t--t-t--t- -r-·

1-,,-"-, . -i- t-+-t-1-+·-t--l-t-1-•-1-i-+1-i- ,-1- ·!~·""t~-·-• ;.!".:;-t·-+-1---t-t-+++--+-t-+-l-+ ,-...,-
1---' - -t- ,-t·-+-+-ti->-·t-r-t'--',_.--_1 -; - H-1-• -ii- - ,-~~~ ... ;_- • ....;,...--+,_-+-\_:+-=i'::.1-~'::.i:+'=J:.=+~J:.t-iH·-t-·H-+-rH-1-,H,i ,--1-- · . ., , __ - - - r-r- • -

t- t--- 1-,.... 1+ .. -l-=f-- -.r 4-1-,-1--,- r-,-t-1-,---->-• -<-<·-+-·t-1t--+-+- r--t- · i----1-+-H+H-++H..t-t-H- ·· r-t-- · t-t-'--+-1-• -+- <-<- i-
,-... 

- r - t----· -1-- ,- - _,_,_ -
t-

t-

r-,-

- i-
-t-

r-- - r-t
-r-t-

,--

t-i- -,-
- - r-

·-1-t-- - t- -r- -· - - t---r-
• t-·t- -

- r--1 -1- - - t-- ·t--

-t ·-+-t-+·+ • -I . ,- .. t - - t- -· 

- t-1 -
- ,- - ·-1- - , - - 1-

1-1++-t-i-• -1- ,_ 

>-- - c
- ,- r-

>-- - -1-,~ 
-,-. ,-.. -.ift-•i:-t--+i=-'+-H+Hl-++H-t+-H+-t...JH--t--H-t-t-H-tt-H 

,-,-

·i- r-
I- - - ,-t-

- i - --t-- - - -1-- 1- , -

- . ,-
- · - t- - ....... - -1-1-1--1-1, , --t-t- - - - i - -tH+•-l~+M ....!++-r-J++-!K+t-,-++H++-IK+-H-++H,---:::l-c:;;;·:1-

H+rH-t-1- t - r- -r-;=,:..~-=-·H:·:;;.~ - ___ --~~ ~ ~~~ -~ 1- - - f-

- ··I-~ t-t--i- -· --1--·- . r- r- -

- - 1- 1- - - -

r-r-r-t- t-r-
- -- r - -- r:-~ - -~~= ____ ,_1_,_J-,_,-_.,c,.· -,+ __ .. ,. . ·--- •1-t-- _ _ :=,·= --.:~-- - ---- -:~-~~ .-~ ~-

,- .- . _ I):.._~ . - ,- ,- · - - - H-~ -l-+--11-+-t-M-r-1 
- - .. 1--- 1-

- ··r- - - - - 1-
1- r- - - . , _ -

. - r-1-1- -

·- - - - r-

- - 1- ,-
- • ..... , _ - - 1- t--

H-+-·H-t-•-i- r-
j- I...:. I · - • - -· -· -- - -H+-+-H·-t-·Ht- t - -H+·H-+·Hl-t- - - -·t-r-t-+-r-+"""1 - -I• _ ~ ~ ='~: ,= - :_ -:=.=: __ -- - - ·- - ~ -,- ,- .-r--__ _ - '-- _._ 

- t- - r- -- t- t-- _·1:.:-- - 1- - t-- 1- - t-- - · - - i - - , - - -- - - - r-r- - · -

-r- . 
- , - ·- t - -- ·- - +-- 1- - - - - - I--- - 1--- - -,-... 

r- -,-r- t- -H~-+-+--t- t--t-1-i-,-1-=1-1·,--Hr-t--1·-1- : ~ L - , - ,-•-- ·t- - t- - ·----·1----- -- - --- --r- r- - 1--1----t- - l--

H-t-r-:-ttl+<::+:.i:l:...1-+t-t-ti-t-t-r,,::1~;::: .. ,-c_._~~:-:j. +++-Hl-l-+4+1-+4,}_f-J--+-..... +
1
_:1+H-HH-H+t++t+tti-1r-trt-J-t-t,_t-tT1 ..- __ --~ __ 

f,-...·+-t--·Hl--_-;-,-+-t~-r--t-+M4: ~•~ - =-.- - -:: : t-,-...+ t--t-,-t-::-t-:-_1-~·,- :~ a! : :;t,~ -1:2

1
~~~1c_~~~:!.'1 i.::;~~:;::_-l-~-1-::_-l-:-l-:t-~-l-~

1

+-=-.+~--l-~~~--f-~+~""'-f-~-H,..f--+~-l_,-...-++t-~-+:~+:-+,-+~t_-,:l-_t.-,_- ~i--t~+_t_+_H~+:t,~-=H+_t-1,r_~t~1.-:--t~-:::T_H1 
H+·Hl--+t--t-:t-~-7--~-l-• -l•H---·,1-+-• -Ht- -r- ~ -- ~µ -t- - 41~~r• ~ . - i::. - - t--r-r- - - - . +HH--1-1-t-r-
t-1-r·-+-t-t-r-+-r- -r- - -r- t-·r- - = +~Jtr-_::.= :::: ::._=::.=I= -= - - -i=-~.:: =- - - -~ -r-:::::: -.: - - -1- - •. - -- ,- ~~r- - - - ,- - - - - ,- ~ - . 

:= - :~==~ ~ ~ ~ :r+;::-l_f--<-t·+-+-H++-::1~~-~-_:,~-~--_:,-:='::.;:= __ !-t-i = :'-:::~.: !~(~~~~ ::.: =,-_-!.;:+.+c. 1-l-+~--l--..,1--l--+-·!---l-~=,...-..,.!~+-_+_--I-:+. ~+-::=;·-l·+t-=t•-;~t•_: __ ,_H,-+-Hl---t,~-,:::_.t_i_-t_i_-t-t1:-t-:t::-t-t-1+~t-l• __ --• t
1

_::l-t-
0

-::-t

1
_-
1
r- ltl~ 

- - --1-r--- · r _ , - 1- - _ -~ri . L-~= - r- 1- ___ ;:: ~ = ---i-1-

,- =ff·= -~ --~ ;r -·= > --~=r:=-- ---r- -- -
t-- - r- . 

- -· - -t- - - - - t- - - -
- - 1- 1--~ - - i-- 1- 1-

::: ~ .=~=~ -r.t ~ -~ ~~ --+ - - :: -'= =; . - I- - - -::l:i~ ~ 1- -.... ,_,_ .... - ... - _,_,_ 

- , __ .,_._ -
- - . t- 1- - .•. 

·-t--- -

-t- -

- -,-

- - r-- - - 1- --·-t-- - -- 1-- 1--
-1 - r--. - - ···t- - - - --t--· · - · 1--1---

- _ ,_ -·I- - - •- -1--r- t- · - • -- - - , - - . ·- -·r- r-· -

t- - r- r- .. - · - 1- 1--- -- - -- - 1-r- -·H-1--t-+-f-l 
- -,- t- - 1-- -

- - -,- t-

t->-- -

-t •- ,_ 
f- - -·.;t- -

H•+·-+-1-1-t-+ 
- - t - - t--- - - ,-

t-+.;.-t-t-. -.... ,...1-i-- >--+ _+·~-1 ~ "· : : - -- -- : :;; : : .:. - - - -
t- - - t- - , - - - - ' , tur-1 --•r-+1--t-1,++--· t-1-+--• ---+-t-·Tt--ttH--1--t-·-1 ;...+1-+++-H+_~_-it-rt,_-,,....-t--t-t-_t_4,_--t,_-r_TT 

tN'ln- - - - -~:=~-- --r-- •- · - · - - 1- 1-1--- --- ,-- , - ---1-

- r-- !-- -

--'=::+-,...+_ .. _- ,-H_~l--l•--+-1--t-1:-..!-1-~+--ir-t+-1--11-+++,_+ __ H-Hf-• -_t-,_+-+--l-l_t-t-iJ-1_++1-rrt"1-c--ti-t-t;JJ;.tJ,...~.t-t7,H_ 
- ,- ,-~-- -+-M--t-r t-1 

r- ,- - - ,_ 
- - i,:l',,;..~,1--.-.·· - - -,- - - - ,- - - . - -1-,-...e- -- - - . -1- -1-1-t-+ t-+-t- I· cl' •-• --t--lH--1-1-t-t- - 1-1 t-· _._ · - · t-- 1- - - - - - t- - - t - - - - -1- 1 - .... 

· · - t-t-- 1-. +- - . 
--,- - - • ·-t- t--- 1- - - - -·1- - + -H~ -t -• 

-t--+-H-• -~-t--1- -- r- t-
- ·· t-

t-r-

- 1- t- !-_, __ 

. - t-4-
4 - --t-

- 1- 1- . 

t- - 1- -

f - t- , - - -

,-r-· - -

_ , _ - f -

..... 
-t-- - -
· t - t- t- - - .. ,_, 

---1-1- -~ - - . i- •- H++-,1-_t11::.t1-.:t,:i=it:.t-.:.H- -r-t- - . - - i--1--- - - - 1- - r-- - i--- - -~H>--+·-~_,t_t-_::1l,-'4·+-_::t;.t_::t;.t·J;H- r - - 1-f- -1---t+• -H·-+•-lt-+-1, · H---t--+-t-t-1--t-11-_+--_ 

r?,~ -ft If it++--t,:- -H----i-++-: _+++_- H-+-t-H-+-~~rt-r,:~.:±H;-r-n-=/ __ ·=~~ -~DA~x-·u.:::i::~~-.~~-t-t-t--g_j-,l_±~rl-+~_ --_--g_j-,- --~+;:;Ht+ ___ H+i->--__ 1-_J_=H-H- ,~,_H-H·- •- H-H_ ~.;,-m_-~; __ ~: :-.-,--m,'=,---,-,-,~-m:. __ ,_iii ... :t.:: rr --'~F 
,r tT'=r.T ·t-S+- t-l - -=·=11= - = -.- -- -- : = '-= -++ -i - -rr -:-:-:::: - .. · H-++ ·--- l r1 .. · 1 1-



I 
I 

t I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

1 
1 

1
1

 
1 
I
i
 I

 
[ 

1 
I 

i 
I 

I 
I 
I
I
 

J 
I 

I
' 

I
' 

I 
I 
I
' 

1
1

 
1

1
' 

T
r
T

1
7

·n
,T

 
1 
1 1

 1 
1

1
 

1 
n.

.:.
r:

::r
rr

 ·
n

n
·1

T
T

 
l-

t-
1

-t
-t

-r
--

t-
!-

t-
t-

t-
-+

+
-t

'-
,l

~
;-

-l
+

,l
l-

t-
-t

--
r-

-+
-t

-t
--

-t
-!

-t
--

t-
t-

t-
t-

t-
--

+
-t

-t
-'

+
+

 
1 

1 
1 

1 
r 

! 
, 

, 
t 

, 
1 

, 
1 

__
L_

l_
J_

l_
J 

1 
; 

1 
1 

1 
, 

1 
1 

1 
1 

1 
1 

1 
, 

1 
1 

I 
I 

I 
I 

I 
I 

I 

I 
I 

l 
I 

; 
t 

t 
I 

I 
I 

I 
, 

I 
7 

-,
n7

7 
I 

I 
I 

I 
7
1rr1,

-H1
::1~

t1-:
:.r.1

~i::
.i-::

,1~r.-
:ii::

.i-.i
~ti 

--
i+

+
-1 1

H
-+

H
-+

+
H

-+
+

H
-+

+
H

-+
+

-H
+

+
-1

H
-+

t 1 +
t, +

-H
,+

+,
+

-H
:.

+, +
-H

- 1:
--

t+
+-

1•
-H

, 1+,
 +-

H
-+

-H
-t

i,--
t-+

:+
i,

+, 
t-

c-
-t, 
+

t, -
t-

c-
t,-

-t
t-

M
-,,H

-+
t-

i+
-H

:H
-1 -1

,--
t·

rH
+

t-
f-

:-,
 -+

-t,
 t
i
 

• 
i 

I 
1 

, 
• 

1 
! 

, 
i 

, 
: 

i 
: 

i 
! 

1 
, 

I 
• 

1 
1. 

! 
1 

, 

I 
I 

1 
1 

1 
1 

: 
•

; 
1 

: 
, 

1
1 

1 
: 

.l.
__

__
_l

._
__

!_
 

1 
, 

1u
_1

1: 
,·-

~
.-

,' 
11 

1
,
:
 

1 
+

+
+

-f
-.

ii
..

.L
..

L
.1

.1
±

±
±

+
-t

_
L

.!
..

..
.L

L
 

, 
, 

1
1

 
:
+

H
_1

 
, 

1 
l 

1 
1 

, 
, 

t 
1 

1 
, 

1 
; 

1 
, 

1 
1 

r 
1 

: 
1 

t 
: 

·T
T

T
I 

1 
1 

• 
1 

1 
r-

11
· 

, 
1 

, 
1 

1 
; 

• 
'+t

-t-
+-

f 1
 ~

it
 

T
T

'"
T

T
1.

t,~
,-

.;-'
-.

·-
H

-1H
-f

·-H
1-

+-
1 

t 
j 

I 
I 

1 
·-+

++
ti 

t 
t 

I 
I 

I 
: 

1 
,

_
( 

I 
I 

i 
1 

, 
I 

1 
. 

[ 
I 

-4
tt

-
! 

: 
1 

, 
: 

: 
: 

; 
I 

1 
; 

l 
· 
++

++
-+ 

1 
I 

t 
-t+

+-
+-..

.......
.......

. 
I 

: 
1 

I 
, 

I 
I 

I 
I 

I 
\ 

'. 
I 

, 
~ 

~ 
i 

1 
, 

, 
t 

, 
: 

: 
: 

: 
i 

: 
: 

1 

i 
I 

t 
I 

-
I 

: 
I 

1 
1 

: 
I 

I 
t 

I 
I 

'. 
: 

1 
1 

'. 
: 

I 
: 

I 
I 

•~
H

-+
-4

 -1 
' 

I 
I 

' 
, 

: 
I 

t-
t-

f-
H

 I 
I 

I 
I 

• 
I 

I 
--

rif
+

 H
-+

 

' 
I I 

~
'4

-
"
-
i-

+
-
+

1
..

+
+

-
!
-
+

-
t-

1
-
-
-
-
-
+

-
•
~' 
'-+,

 +
-+

-r
-. 
r
+

' 
+

-
t

, 
+:1

w•!}
j 1T

i(
~

 ''¥
if~~

~~+
+ :

 i , , 
m

+H
 . 

: ~
~
 , 

. :
 

, .
.. 

++
++

-+
ft 

. : :
 · +

-r
-r~·

1.;
 ~·

 t
i,· ~

\-H
-+

h+
t~

.;p
i;1

1J
 ~a,~·

. :.
-i

t.
~

~(
V~

/rr
+-

· ,
 : :

 l 
, 

: 
• 
.
~

:
, 

: 
; 

, 
: 

• 

I 
. 

II 
_:

:,
, 

...L
ll/

i·
~

,fi
""

' 
..

 '
·H

in
.,\

 
...

:.
__

~
'.,;

_1 ..J...
.JL

·:
 ..

.. ,
p

rl
~~

.~
~

f-
!t

1
~

~
/;

h
h

. .
. .,

,.)
 
•
•1 

. 
r~

·--
'W

~
;'_

;•~
. 

' 
. 

~"'~
Yr.

f."~
r-~

. 
;il_

'.ff:
i:~

1-,
:•~

l 
~'
l

)
~

'
,l

:~
1 .

'
.'

i~
1

1
1~

-i
~

-:
-~

i.
1

-+
-,
-r

+
'-

-+
-

'1
-+

-
I 

I 
I 

I 
I 

I 
: 

I 
·,
T

,
T

 
If

 
, 

't
f 

, 
, 

• 
, 

' 
, 

·tt
1:

Ti
t;

 ,r
, J

:1
 

I 
f"

 
. ..

t 
,,
.
 

_j
j,t

,..
h 

~r
r.t

.1
!1

1-
.~

ll
;f

il
fl

'~
m

.!
J

~
 

' 
I 

lfl
lt 

I 
,-

:-
, 

' 
I 

' 
' 

' 
• 

I 
I 

I 
M

 
¥ 

't
 

' 
"•

 
i"

7
.f

!
-
, 

JI 
ffl 

(t,
r;

·!l
,\>

Jl
lt

tj
\f

i;
 

I 
I 

I 
i 

• 
, 

I 
I 

• 
i 

I 
, 

I 
' 

• 
' 

' 
' 

· 
• 

, 
, 

' 
1 

"I
. 
,,~

•r
1.:

'r:I
: IL

ll1
f..

.'1
tn

'1
ft 

. ..
.l 

'I
.Ji

 
I 

<
 f

 
''.':L

-... 
.t

'f
 

,f_
:1±

,.,.
 I 

I'
 I

 
II

. 
t--;

--;1
. 

' 
• 

I 
I 

, 
• 

1 
: 

I 
I 

• 
I 

I 
=

t±
t+

• 
1 

• 
.

' 
, 

, 
I 

I 
'i.m

 Ji
 r•

fl 
~
 

, lt
;r.U

ll'rj
l~tl

lf:.i
/·,r.

'.lt'
:,r!

_
'f

it
.i:i

i+
1-=

:.1+
 

I 
I 

I 
I 

• 
• 

I 
' 

' 
' 

I 
I 

I 
I 

• 
' 

:.
.L

L
 .

 i 
4l7

.1J
 

..
..

!l
.;

n
; 

1 ..
. ,

 ... 
1-

+-
' .

 
' I

 
' 

,
T

l
 

: 
' 

• 
' 

' 
I 

' 
• 

r:
--

;;
1'

 
. 

rr:
 

' 
. 

. 
I 

I 
I 

I 
I 

' 
~ 

L.
...

LL
L 

I 
I 

: 
I 

I 
,,

 r.
~"

fl
~:,,,;.; 

-.
 ·-
~
 ''

;:.
.i:

 .....
 

r,
'-

f·
+

-+
~

-+
-i

H
--,

.. 
I 

I 
; 

I 
l 

I 
r 

I 
• 

I 
! 

I 
/ 

; 
I 

I 
! 

,.
, 

!. 
L~

, 
-~1

! 
'I

' 
! 

l 
I 

t 
! 

I 
1 

, 
! 

I 
! 

t 
l 

I 
I 

I 
1 

f 
I 

I 
t 

f 
i 

r 
I 

1 
I 

r 
I 

! 
' 

,..
, 

J
.
~

 
~
 

.-
1 

-
' 

I 
! 

\ 
I 

I 
' 

_ ..
..

.. 
1 

I 
I 

t 
I 

! 
r 

I 
1 

' 
I 

I 
I 

, 
I 

I 
I 

1 
' 

J 
l 

f 
I 

I 
.r

rt
 

l 
' 

I 
I
~

 _J
 

1 
1 

1 
1 

t 
....

.. +
...

..i
-+

+
-H

-+
+

-h
-+

+
H

...
...

-.
...

.-
l 

! 
, 

..
-.

 , 
, 

, 
. 

1 
• 

, 
• 

1 
1 

I 
1 

1 
, 

, 
, 

, 
, 

! 
1 

1 
, 

1 
, 

·t!
,,;,

 1
 rr<

 
1 

1 
, 

1 
1 

,-
rT

7
 

: 
. 

, 
t 

, 
, 

, 
, 

, 
i 

I 
I 

t 
' 

I
'-

I 
I 

I 
I 

I 
t 

I 
r 

[ 
t 

I 
l 

I 
! 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

*
>,.l

~ 
· 

I 
I 

I 
I 

I 
I 

I 
: 

: 

-1
:.

..
i.

+
~

+
-'

-H
+

+
-'H

+
+

-'
H

+
-h

rt
+

-H
4

+
H

+
+

-c
..

.,
-,-

i,--
tl·\

..~
 

! 
I 

! 
I 

: 
: 

! 
! 

t 
' 

I 
I
:
 

I 
: 

f 
I 

I 
I 

: 
: 

; 
I 

i 
: 

i 
! 

I 
I 

: 
I 

' 
I 

: 
i-t

ic
l-

'f"
: 

I 
: 
l 

I 
; 

l 
I 

I 
I 

I 
t 

I 
I 

I: 
-l:

...1
-..

...
 1-

+ ..
....

 , .
..-

1-
++

+-
-,4

+
+

--
H

+
+

--
f-

+
+

H
H

-+
H

+
-H

H
+

+
-.

..~"
"'· +

~, 
+

4
+-

H
'-+

-+ 1
-+

-+
--•

-+
+

-H
1-

l 
, 

l 
I 

i 
1 

1 
1 

1 
1 

1 
1 

, 
. 

1 
1 

1 
1 

r 
r 

t 
t"

f\ 
),

&
 

1 
1 

t 
1 

1 
I 

1 
1 

1 
1 

t 
, 

t 
; 

-

r 
t 

,.,
r.

 
I 

1 
1 

1 
1

1
 

1 
I 

t
1

1
 

I 
r
t 

I 
t 

t
t

i 
1

;
 

1 
(
~

 
I
i
i
!
 

I
I
 

:
t
 

r
t 

!
'
''
 

, 
' 

I 
I 

l 
I 

I 
; 

! 
I 

l 
1 

I
i 

1 
1 

I 
! 

1 
I 

I 
I 

! 
l 

I 
I 

f 
I 

I 
! 

l 
1 

, 
1 

1 
t 

r
t
!
 

I 
'
l
 

t 
. ' 

I 
I 

I
,
 

I 
I 

j 
I 

L
I 

l 
I
!
 

I 
I 

I
t
 

I 
I 

I
i
 

I 
I 

I 
1 

1 
I 

I 
l 

I 
I 

I 
I

t 
t 

I 
I 

I 
t 

I 
I 

t 
I 

I 
I 

I 
! 

I 
_ 

l'
-

1 
I 

I 
I 

r 
I 

t 
t 

1 
! 

I 
I 

I 
, 

! 
t
;
 

I 
I 

l 
I 

f 
! 

f 
I 

I 
! 

j 
I 

I 
1 

! 
I 

! 
i 

I 
l 

I 
I 

l 
1 

1 
t 

I 
j 

r 
I 

I 
I 

1 
1 

I 
t 

I 
! 

l
, 

I
!
 

1 
1 

t 
: 

l 
1 

t
, 

r 
I 

I 
1 

.'
i

' 
1 

1 
t 

r 
; 

J 

I 
I 

: 
I 

t 
, 

I 
I 

I 
; 

I 
i 

t 
I 

: 
l 

I 
: 

t 
: 

I 
-t 

I 
I 

; 
1 

t 
! 

: 
I 

: 
l 

I 
i 

: 
I 

I 
I 

I 
I 

! 
l
.
 

I 
I 

I 
I 

I 
! 

I 
J 

I 
l 

j 
! 

I 
I 

i 
-

I 
I 

I 
I 

! 
l 

! 
\ 

I 
I 

I 
I '
I
 

I I 
I 

t
,
 

r 
I 

I 
1 

1 
l 

t 
I 

t 
I 

1 
, 

! 
I 
I
t
 

l 
I

• 
t 

1 
! 

I 
l
'
 

'
! 

l 
; 

1 
t 

I 
I 

I 
t 

1 
! 

1 
1 

,...
....

, 
t 

l 
t 

I 
I 

I
:
 

I 
I
' 

I 
I 

I 
I 

I 
I 

l 
'
I
 

! 
I
•
 

I 
I 

; 
; 

: 
i 

I 
I 

i 
I
t
 

I 
I
i
 

I 
I
t
 

I 
I 

I 
I 

I 
1

>
 

t 
I 

I 
i 

I 
I 

I 
I 

J 
l 

f 
t 

I 
I 

: 
I 

I 

'
I
 

I I [ 

' 
[ 

I l 
I 

I 
I 

1
-1

- I I I I 

I I 
! 

: 
,1

 
1 

; 
~:

 
: 

, 
! 

! 
t 

1 
1 

; 
: 

i 
I 

1 
1 

1 
1 

1 
f 

i 
: 

: 
1 

1 
1 

: 
I 

l 
; 

1 
1 

: 
1 

-f 
! 

! 
I 

t 
: 

: 
; 

: 
: 

: 
+-

H
+~

H
+H

++
++

-
; I 

: 
; 

; 
: 

! 
: 

1 
1 

I 
: 

; 
: 

: 
1 

: 
1 

: 
-+-

-++
+-' 

I 
1 

I 
1 

: 
: 

I 
: 

1 
• 

: 
: 

~
I 

-
l .

...
. +

J
-

;;.·
·n

 
l
'
 

ii
,~

 
ti 

+:t
r~

 }j
1 

; 
: 

: 
: 

1 
1 

, 
1 

1 
; 

: 
; 

1 
t

. 
1 

: 
1 
i: 

: 1
; 

1 
: 

: 
i 1

 
: 

1 
1

' 
I

, 
; 

: 

1 
1 

, 
, 

: 

1 
_

: 
; 

, 
t 

1 
1 

1 
·-t-

t+
+ ..

. : 
i:.

 
1

, 
1 

r 
; 

1 
~ 

1
1

1 
1 

1
' 

, 
l, 

1 
t, 

_.:.'.
,t.1,,

{1
_:

 
-

H
+

-1
-if

lil
-1

,P
.·H

•· .
. :-
v-

H
"'

,...
.,1"

',"~
+-

,-,
...,

 
~

lJ
 

t 
! 

, 
! 

1 
1 

1 
1 

, 
! 

1 
, 

1 
: 

1 
1 

1 
I 

: 
t 

r 
: 

r 
1 

I 
I 

i 
t 

I 
: 

1 
, 

1 
1 

t 
i 

I 
! 

! 
; 

J 
t 

t 
1 

1 
1 

1 
1 

1 
1 

, 
, 

; 
1 

1 
1 

1 
; 

; 
! 

.1 

: 
~ 

11 
-i

-u~
-~

• ...
...

 +-•l+
-+

',-+
'-+

-H
li-

-fl
,,f

l+
 

! 
1 

• 
1 

i 
; 

1 
, 

: 
; 

1 
1 

r 
1 

; 
1 

; 
1 

1 
: 

1 
1 

; 
l+f

--7
 

: 
1 

1 
' 

t 
! 

1 
1 

1 
r 

1 
1 

1 
; 

: 
! 

] 
1 

1 
: 

, 
1 

: 
1 

: 
1 

1 
1 

1 
; 

: 
1 

i 
'. 

: 
i 

1 
1 

r 
1 

; 
1 

1 
t 

J 
i 

1 
·H

f 
-l

'---
+--

4
1

1...
;.+

;..
...

.-1
4

.._
..,

..,
_+l

+
+

-'f
-+

+
-H

H
-,

...
+

1•
+

+
--

+
+

+, 
....

.. +
--

-+
-l,-

....
 +-,-

,'-
,-'

+
IH

_,
_.

,-J
-+

-'-
i'-

,-
+

-H
'..

,...
....

...;
-+

-+
-H

'-
'--

-+
+

+
'+

H
-+

-:
-,'

-,-
j 

I 
I

i 
I 

I 
I 

1 
; 

1 
r-

r-
;-

r 
I 

1 
1 

t 
! 

I
t 

I 
I 

l 
I 

t 
t 

-'
.,

-;-''
-,-

1-
+-

i'-
+'

+
l·-

H,1
+-I+

-[
;-,

--;
'-;-

-.;''
+'

;-1
1-

+-'
'+

'-
H

'H
'-

i'+
'-

++
H

+
 

j 
jT

 
-l

-+
1 +-

1-
+-

+-
+,

+-
H

~, .
....

....
 -H,

--
-+

++
,-,r

-~
-+

-+
+

 
....

.. -
+

 .....
.. ;.-

+~
,~,

-,
 .....

. :..
...,,

 ,-
.... '-+

-+-
':-+:

--<
 I 

~ 
: 

t 
1 

I 
I 

! 
I 

t 
: 

: 
s 

~
 I 

I 
: 

'. 
: 

I 
I 

: 
I 

I 
I 

I 
I 

: 
J 

! 
; 

! 
I 

: 
t 

~ :
 

+t
+-

H
 

I 
l I

 
I 

! 
: 
1-

t+
++

 !
 

: 
: 

I 
! 

f 
I 

I 
J 
.i 

' 
L 
l :

 t 
; 

: 
: 

I 
I 

7"
7 

! 

::.~
t::.

t~,t
::.t

~'r:
:.:·t

,-'
+L

..JT',
'rt

-t-
t'i

-H
,-r

-t-
H1 -r

"7
,-

t·
n

'e-
n,,

--i
-·t

'-r
,-t

1 -r
-::-

r:r
rl
,:;

-;
-,

r,-
t,,

:-r
-r

-'T
:,

,~
:7

:T
Tl:

-:1
-t,

-;:-
r-

;:-
r:7

1,
',

1
,~

 
l ! 

: ;
 '1

 1
: 

1 
:ii

+
::

,!
!:

' 
; 1

:'
 

: 
! 

: :
 

: 
i ! 

: :
 

1

: 

1
:
:
:
 

: 
: 

'-
_

: 
i 1

 ~-H
-~-r

r-,
 : : i 

'
::

 1 : 
;:+

+1
,:

 1 1 
: ·

 
' 1

; 
1 

1
: 

m·:
 

-l
:...1

--1:
-+

.!-
'--;

~ •~
~;

:i
. 
·,'.-

1 ,'C
: .-.
. ,.
..-'

f-+
-l 

•+
-H

-1 +
-H

'-+
-i1 1-

+1 -
¾

-H
+

+
-H

-' -
i'-

-+
+

-.
...

,-
r+

!-
t-

,H
-+

-H
 

I 
t 

: 
I 

1 
! 

1 
; 

r 
I 

1 
I 

; 
t 

I 
I 

t 
I 

t 
I 

I 
I 

I 
I 

I 
._

_
 

! 
I 

! 
l 

I 
I 

I 
! 

! 
• 

! 
\ 

I 
l 

I 
: 

I 
l 

t 
I 

I 
l.

 "
\ 

I 
I 

: 
t 

! 
! 

! 
I 

t 
I 

I 
! 

i 
I 

I 
l 

I 
! 

• 
! 

I 
I 

I 
I 

: 
I 

I 
I 

! 
I 

! 
t 

I 
' 

I 
I 

I 
t 

I 
I 

! 
! 

I 
I 

~ 
; 

I 
I 

f 
l 

I 
I 

I 
I 

! 
I 

l 
• 

, 

=::
tt:

~j
:w:'

 =·t"
'~~

-~:
+· t

:w
=tt

:1=
1::

i:1,
::t,

:i:::
 

1
4'

 =rt
: =11 +

~'+
11 =

•~::
r:+i

 j1µ
1 :t

P.
,=t

+=
P~

'p:'
 +t

=t'
=,w

I1
 1 

l 
: 

I 
: 

I 
1 

: 
i 

! 
: 

; 
; 

: 
: 

i 
; 

l 
1 

: 
I 

, 
; 

: 
: 

1 
, 
~
 ~

: 
1 

' 
1 

I 
: 

; 
I 

I 
: 

, 
: 

L
 

: 
! 

! 
1 

I 
l 

: 
, 

: 
, 

1 
I 

I 
t+

H
-i-

-++
-

I 
! 

'
.-

-
1 

i 
I 

1 
• 

I 
t 

L
 

I 
1 

..
..

..
..

..
..

. ..
..

.-
...

...
. -+

-+.
~,-

+-
+,
~,

 ~ ..
.....

.....
.....

.....
 

,,
....,

., •
-

..
..

. -
,.

., 
..

 ,-,
.-,.

..,,,
...,.,

...,,·-
t-..

,....
.....

,-,.
...,.

...,_
 

I 
I 

t 
I 

I 
1 

1 
t 

I 
l 

! 
1 

! 
r 

I 
I 

t 
~
 

\ 
I 

: 
+,

 +
-r

r+
+

--
;-+

1-
+1-

f·
-,-

,-t
-r

--
H

-+
-, +

-:
-, 1

-i
-+

+H
-i

rri
--

:-
H

 
I 

, 
L

 
-H

-+
-H

l-+
-i,

1-
+,

 ~,
 .. .
,~

,-+
-,

-t
-l

-+
-+

-H
-+

+
H,

-•
-+

-,c
,+

H
-r

+
-H

-;
-+

-,,.
..,..

.. 
t 

! 
f 

I 
I 

I 
r 

I 
! 

; 
I 

I 
! 

! 
I 

! 
I 

! 
I 

I 
t 

: 
I 

I 
I 

I 
I 

! 
l 

1 
t 

I 
I 

I 
l 

I 
I 

I 
Ir, 

' 
I 

t 
I 

! 
I 

I 
I 

I 
I 

I 
t 

I 
, 

I 
I 

• 
I 

I 
I 

I
:
 

! 
! 

I 
l 

I
'
 

i 
I 

I 
~
 

I 
1 

1 
I 

i 
I 

I 
i 

I 
1 

1 
i 

I 
t 

r 
I 

! 
: 

l 
t 

! 
I 

t 
1 

; 
I 

l 
! 

! 
I 

I 
! 

• 
! 

! 
l 

I 
: 
I
/
'\

' 
j 

t 
I 

I 
I 

I 
t 

i 
I 

I 
l 

I 
I 

t 
1 

T
IT

 

-
....

J.-
l--

l-!
'4

:-
l-

H
··~

~-
·.-

l--
l1 -l

-+
.-•+

H
-+

-l1 +
+

f-
+

+
H

1 -l
--

l1 +
-l1 -

1 H
-+

--
H

,i-
+

+
H

+1

-+1 +
+'

~•H
-+

l-
+1 +

H
1 --

f+
H

-i
--1

+
-H

'+
+,

+
+•

-i:-
+,

-J,H
--t

1 +
-'-

'7
:--

l+
-:

-'-
;1 +:

+
H

1 7:r
+:
+

+:
-+'+

1

-+,+
+

,+
+1 --;:-

;
::

 i;
 

: :
 i 

I 
: 

; 
I 

g;+
4

 :
 : 

'I
 

I 
: 

: 
: 

1
; 

: 
: 

1

: 
: 

: 

1 
1

1
:
;
 

I
':

:
 

! 
I

; 
'I

 
I 

I 
I 

I 
I 

t 
; 

! 
I 

j 

1

: 
: 

I
\
 

! 
l
l
 

!
!

I
i 

I 
I 

I
F

>
 

! 
I 

I 
I

t 
,t

:
1

1
} 

: 
:i 

I
t
:
:
 
+

H
 

I 
I 

1 
1 

1 
1 

1 
1 

t 
t 

: 
! 

• 
1 

I 
I 

t 
I 

r 
I 

I 
· 

1 
t 

I 
, 

l 
I 

I 
I 

t 
I 

: 
I 

T
,f
f 

! 
1 

1 
t 

-r
-+

,,
,H

-,+
t-

t-
+, 

+1+
+

-i
-+,

 -+,
+-

;-,
..,;-

+-!
 -+,

+-
'--

i-
++

-+
7
-r

r 

-
H

+
+

-'4
:-

l-
+

-1
4-

1-
H

-~
+

-H
'-

+
+

H
+

+
-l

f-
+

-l
-HI

-+
++

-' -
+'+

+
--

+
+

+'
+

+
-' +

H
+

+
-1

-+
+

H
+

+
--

+
+

H
+

+
-1

-"
-'

-+
:+

-H
-+

'-
il-+

-1'
+

-H
'H

-+
i-

!+
+

+-' .
,.'..

,',...
.,.:-

l 
: 

I 
I 

I 
I 

; 
: 

: 
I 

l 
: 

: 
! 

I 
I 

; 
t 

I 
I 
~
 

I 
I 

: 
I 

~ :
 

: 
I 

I 
I 

: 
I 

; 
l 

: 
I 

; 
; 

I 
I 

: 
! 

! 
I 

: 
j 

I 
f-H

-t+
 t

h
 

-+
-, +

-l!
-1

-.J
,4

-l
'4

-l
-.

L
J-

+
+

H
-+

+
H

-+
+

H
+

-H
-+

+
H

+' 
-H

i-+
++

-1
,-+

' +
H

+
+

-.
.+

+
+, 

+
H

+
+

-I
H

-+
H

+
+

-H
'-

'i-
+

+
-H

-+
+

H
+

+
ir

-t
-l,

-+
, +

H
+

+:
 ,,-

+
+

+, 
rr

-: +
;+

+
-i

-+
-t,

-t
-:

 I
 

I 
r 

, 
I 

! 
I 

J 
I 

: 
I -

1+
 H

-
' :

 
! 

: 
I 

1 
: 

I 
: 

: 
! 

I 
: 

: 
I 

I 
I 

: 
I 

I 
; 

: 
i :

 : 

I 
I 

I 
I 

I 

'
I
 

I 
i 

I 
' 

I I I 
I 

I 
I 

I 

I 
I 

I I I I 

I 
I
•
 

I 
I 

I I I
•
 

I I 

l 
t 

:
i
 

I 
1

:
1

 
1 

I
!
 

i
i 

t
i

! 
I
t
 

l 
; 

:t
 

1
:
 

1 
...

. ~
 

l 
L

 
I
i
 

1 
! 

1
1

1
 

,1
1

1
1

1
:

1 
! 

I 
:
1

1
 

! 
, 

1 
I 

I
!
 

J 
I 

I 
l 

i 
! 

I 
1 

I 
I
i
 

I 
I 

I 
I 

I 
t 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I 

' I I I 

I 
I 

I 

• 
I 

'
'

' 
<

 
I i I ' 

I 

''
 

I 
I
•
 

I 
I

; 

'•
 

I . 
I

' 

''
 

! ''
 

I
•
 I 

I 

I
' 

I 
I 

I 
I
!
!
 

! 
t
i
 

I ' 
I 

I 
I 

I 
I 

I 
I 

I 
I 

1 
I
i
 

t 

' 
I 

I 
l 

I 
1 

I 
I 

I 

I 
I 

I 
I 

I 
I 

! 
: 

• 
I 

I 
I 

I 

I
'
 

I
'
 

I 
I
•
 

I I
i
 

'
I
 

I 

I 

I I 

I 
I 

! 
I 

I 
I 

1 

I 
I 

I 
I
,
 

I 
I
'
 

I 

I 
I
.
 

I 
I 

I 
I

r 
I
!
 

' 
I 

I 
I 

I 
I 

! 
I 

I 
I 

I
:
 

I 
I 

I 

I 
I 

I I 

''
 

I 
I 

' 
I 

---H
-+-

-f 

I 
I 

I 

I 
I
.
 

I 

I
'

' 

; 
I 

I I
:
 

; 
; 

1
:

-
·

r 
-

·, 

I I 
:;

:'>
 

I 
I
I
 

r 
'...'

1 
I I
'
 

I 

I 
I 

I 
I 

I 
I
t 

I 

'
'
 

I 
I 

I
, 

I 
I 

! 
I 

I 
I 

I 
I 

I 
I 

I 
I 

! 
• 

' 
I
i

, I I 

l 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

! 
I 

I 
I 

I 
I 

I 
I 

I 

I 
I 

I 
I 

I 

I
'
 

I 
I I 

':
 

I 
I 

j 
! 

i 
! 

I 
i 

I 
I 

I
'
 

• 
I I
!
 

l 

I
•
 

: 
I 

: 
I 

I 

I
'
 

'I
' 

I
:
 

L : 

I
' 

l 

I 
I 

'
I 

'I
 

i 
I 

I 
I 

I 
I 

I 
I
:
 

l '
I 

I 
I 

I 

I
'
 

I 
I 

I 

. 
j 

j I 
I 

I 
I 

I 
I I 

I 
I 

l 
I 

I 

I
.
 

I 
I
'
 

I 
I 

I 
; 

I 
I 

I
!
 

l 
I

t 
I 

: 
I 

I
t 

t 
'
I
 

I 
I 

I 
I 

I 
I 

I
:
 

I 
I 

I 
I 

I 
I 

I 

, 
-4-

H 

I l 

I 
I 

I 
I

' 

I ' 
-+ 

, 7
7 I 
I 

! 
I 

I 
I 

l 
r 

f 
t 

I 
l 

! 
t 

! 
t 

r 
_l 

I 
! 

I 
I 

\ 
1 

( 
I 

I 
I 

I 
r 

: 
I 

I 
I 

I 
f 

r 
1

: 
i 

I 
I 

r
;
 

! 
: 

i 
I 
I
!
 

''
 

-;
..

.' 
...

...
 1-

1-
...

...
 +, 

..;;c
.~ ,:

...
i.+

i., +
-H

-+
1 +

-H
-+

-+
h1
+

-H
1 ,
-
r1 
+

H
-+

-1 -",+
-H

1 H
1 ..,',

-,.;
 +

~, 
+-

+-
t,-

•-
+, +

rl
-+

+'
+

+
-i

--
+

-i
-H

-+
-t

-H
'+

+
-r

t-' 
+-

,-' -
,,-+

-+
-1'

 7
-'-

--
l-

r.
-',i

-+
++

-' -+
'+

, +
:+

+' -
.+

-, -
r
h

'+
+

-H
-;

'-
+', -

;'-
+1' +

+
-,1 -1 ',-

,'--+
 1, +

+
 ', -i
:-+

+
+

-+
 ,'-
H:

+
+

-r
+

+
+, 

+
+

+
-'
H

,+
+

 ,' ..
,:-+

-,' --
;'-

;•
-r'-

t-1 t-
i-

t·-
i'--

+'-
+ ',-+

-,' +
,,,..

.,..; .
.,,-

+
+

.L.,r
 ,

+-, -
t'+

t-
i :,
-+

-+
,+

+-
1-

+' +
r,

 -i:
-+

: +
t-

'-:-
:-+

' +
-H

-H
; 

I 
I 

' 
I 

I 
I 

I 
i 

I
f
 

I
t
 

I 
I 

! 
I 

· 
1 

! 
• 

1 
I

, 
I 

! 
1 

1 
I 

I 
I
,
 

1 
1 

1 
! 

I 
1 

1 
t 

I 
I 

I 
1 

1 
! 

i 
1 

! 
, 

t 
1 

I
' 

I 
I 

I 
' 

I 
I 

IL
 

L 
1 

I 
I 

I 
I 

T
 

! 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I 
! 

I 
I 

I 
I 

I 
I 

1 
j 

-
+-

+-
+ 1 •

-+
-+

 1 , ..
;; ...

 ....
.i :
-+

+
-H

-+
+

-+
-+

-+
-+

-H
-+

-+
H

+
-;

- 1-
;:..

.;-
l1 :...1

-, ..
:,:.

.+
+

+
-t

+
-.:
+

-H
i-

+
+

H
+' 

-H
H

-+
+

-, +
-+

- 1 +
-'H

-'
,rt

+
t-

l-
+

+
H

+
-.;

-,c
.+

~'H
--l

;..
..;

..+
H:

-'-
-'-,

 +
+' 
+

H
1+

+' 
+

+
- 1 +

h
+;

 +
-ii

-+
~ 1-

-L
-f 

:
1-

+-1 , 
+

H
:-

1 :- 1 +
:+

-H
 

:
'-

+' 
-f:-

+
+

H
1-

, H
+

+
-i

r+
+

H
1 + 1

 +-
r-+

-i 1
-t

-+
H

-,t
--t:

 -l1-
t-

+1 -+1 1 +
-H

-:!
--

ri
 :-
+: +

r
l;:
+

+
-+

-+
, 1 -i1 -

t-, 
+

t-
+1

 ++
- 1 -+ 1+

-H
1-+:

 -;:
+

+
-r

t~
1-+

1-
i1-

H1
, 

1 
, 

1 
r 

, 
I 

I
t
 

1 
1 

1 
1 

1 
1 

, 
1 

i 
! 

1 
I 

1 
, 

, 
1 

1 
1 

1 
1 

, 
f 

! 
1 

1 
i 

1 
1 

1 
1 

1 
! 

I
:
 

I 
I 

I 
I 

; 
I 

I 
I 

I 
I 

! 
I 

I 
I 

j 
I 

I 
I 

I 
j 

I 
I 

! 
I 

l 
I 

! 
i 

l 
! 

I 
I 

1 
.!

 
I 

I 
1 

I 
I 

I 
! 

I 
J

I 
I 

I 
i 

I 
I 

I 
I 

I 
I 

I 
I 

I 
! 

I 
I 

I 
I 

I 
I 

I 
! 

j 
I 

I 
I 

I 
I 

l 
I 

I 
I 

I 
I 

I 
! 

... 
r 

1 
1 

1 
! 

I 
! 

I 
• 

~:l
..j

..+
-IW

-l-
-l-

1 :
,'-+

-1
 

,
1-

1. .
....

.. u,
-+

+
µ

,-+
-1

-+
-, -

1-
1-

:-l
-.W

 
':

4+
...

.J
-1 -l-

+-
IW

.J:
4

~
:-+

+
H

,+
, +

-f
-+

.J:
4

1 -11 +
+

-r
+

+
H

1 -+
..;'

+
+

-,H
, +

-H
H

-..
J,-

H1
-+

 .. :-
l-+

, -1
--1

-i-
;...1 , 

-1:+
+

-:,
-,.

.: ..
;1 -.c

.+
;..

..+
' -

:+-
+ ', +

+
-i

-+
-1 , 
-;,+

 ..
. '-

,.-,
., ~:4

+.1
.: -''.-

H,
+

+,
 +

,-' +
t-

+:-
1 ~, +

-1
-T'

 +
H

 
1

-t
-+

r-, 
-+,-

,H
-1

,--
+"

"1
r-H

-t-
T1

::-r
-' ·
t-

r-1
 -+,-

•--
r,-•

-+
-1-

+. 
-l,-

+-
+,-

•-
+

-,t-
-t-

1:r
-H

 
,

-:
-r

1,-
,.,

 --,'
+,

 +
-,r

-r-1 -J1 -t
-1 
+

r-
-i

1 H
-1 -i

!+
r. 

I 
I 

i 
, 

I 
I
I
 
I
i
 

I 
I 

I 

I I 
I 

I I I I I 
I 

I 

''
 

I 
I I 

>
I
I
 

I 
I 

I 
I 

I 
I 

I I ! 
I 

,\
 

I 
I 

I 
I 

I 
I 

I 
I 

I 
j 

1 
r 

I 
l 

I
;
 

I 
I 

I 
I
'
 

i 
f 

j 
j 

I 
I 

I 
f 

I 
I 

! 
t 

J
I
 

i 
I 

j 
I 

I 
l 

i 
I 

I 
i 

' 

: 
I 

: 
I 

l 
i 

: '
:;

 i; 
I
f
!
 

I 
I 

I 
I 

: 
: 

r:
 

I 
I 

I 
! 

! 
I 

I 
I 
I
:
;
 

It
; 

I 
! 

I 
I 

l 
! 

l 
L

 
I 

I 
l 

I 
I 

I 
I 

! 
! 

I 
I
'
 

I 
I 

'
I
 

~
I
I
 

11
')

, 
I 

I 
v

, I 
I
•
 

1 
I 

t 
l 

I 
I 

I 
I 

I 
I 

! 
I 

I 
I 

,...,
 ' 

"
\.

 t
' 

'
l
 l

 
l 

I l 

l 

I 
I 

It
 

: l I 
I 

I 
-
-
-

I 
I 

I , 
I 

I 

I 
I 

I 
I 

' 
I 

, 
I
I
 

I
•
 

I
'
 

I
':

 
' 

I 
I 

I 
•

·~
-

• 
.

I 

I 

I 
• 

I 
I
I
 

1 

! 
I 

I 
I 

I 
t 

I 
1 

... 
' 

I ' 
I 

I 
I 

I 
__

I 
I 

I 
I 

I 
I 

I 
j 

I 

I 
l.

..
L

 

i I 

I 
I

; 
I 

I 

I 
1.

..L
 

I I ; 
-

I I 
' I I I I 

I ' I I 

I
' 

I 

1
- I 

I 

I I 

I 
I 

I 

I
•
 

I 
I 

I 

I 
I 

I 
I I 

I 

I ' I 
I 

I 
I 

'
I
 l 

..
) 

! 
I 

I 
I 

I 

I 
I 

I 

I 
I 

I 
I 

I 
I 

j 

I 
I 

I 
I 

I 
I 

I
l
l
 '

'-
' 

I 
I l 

I 
I 

I 
I 

I 
I 
I
t
 

I 

I>
 

I 
I
•
 

I 
l 

I 

I 
I

! 

I 
I I 

I 
I 

I 

I
'
 I I 

''
 

; I I I I 
' I 



t- t- - ~+~t-+ -~ ~t-+·HH·-1--H-l--t-l--!-1--Hl--1--1-1--!-+-t-!-I ..0 .. -1-- --j 

-+---,..-HH---l---l--,-+_t_:t1~_t_ic_tl -HH--t --H-+-1- !-f--!--HH--l--H-+-l--- l--l'--1· ·~~-H -+ ·t-- l-t-+H-+--!-H-+ HH·+H -- H,_+,_--!,_-+_+- •H-+HH-+H+ --t---H+ -H-H-r-+· 1---1+--t---l-- l >- •- l--l---l--l- l---1--H-+-1---11-++-1--
-+-+-HH---l--l--l--!--l- H----l--- l +-t-+ _._· i-._ -t_;_t•._· 1.._ "1_;'-+,_++_1--+1---11--+1---1-t--•t----1+_1.~:+--i,_ ..... ".':J: : .:. _:::~~-:--l;.r_---t• --:.r_--!~-~t-,__-+,:t·--tf--~.r.:f--"1,_rj_---t;j_-fi--:.t_-+;.t_-+i-:,H-+-HH-+H-+--t---H++-H-++--iH-+H++--H-+-I---IH--l---l---l-l---l----l--l--+--WI-I-+ 

.... -

- ~ :=~~ ·- ~+ H +-t-H--+++ t$t -+--<c--+-+- e--t- t----t-t +--<>---+-+-f-·+: ~:= - t-· t-+-t-- - 1--,-i-,- 1·-r-t-1--.-a---1c--+-+--t--i- --r- - + -H-++t ~::i,_.._, _ _,---''-+-+--•--1-,.....__., _ • ~._:_ 

:tjttj:tj:tj::-tl:::t±JH-+tj:tj :::t:t:t:t:::ttiH-·~ .... H-_+H++-1----+~~µ. ........ _.i..,_ .. ~H-t-,,_-+_-+~-++-h-+H-++H++-H-+-t-ii--i-+H-++H++-H++--i-+-+H++-H-++--iH-+W-l---l----l--l--+--l----i-l-+.-I-- ,_ , -· .----- .----- - t- ·+H---1-t-t--i-
- ~ ,-- ·H--+t-t--1-·H•-- ~~- : -·• c;.- --- - 1- - 1- - __ -- , ~- ~ - - ~ :=:= =---.---i-,-r- 1-• -t-f, - -t--r--- --t- ~ t- f--· Hc- '-1-1-, . - -t- -- -

L.. - - 1--

1- - 1- 1--H--H--l-!--!--+4-l-l --!----1----1--l-l1-I-W---l-l ,-.. "'.' - ,- - ~;:.;,, -. _1' ~ i,\,rl~' , _ _,_,_ 
- ~ - "" -F-:;:-+-H~-H-+1-+H-+-1+~+-+-H+H--+--l+µ..+-+-H+H--+--l---l-µ...J...-1-..w ~ -1-+--I---I-W-_ _ ,_ _ 1,,: .,. ~ .;- · t- -. --:-, :;i:,-'13 '- -- 1- t- - - _ ,_ ___ _ - 1- 1-- - - - I-- - -_.,_ - - -

1- ---1--H-1--l--!-1--!
-1- f--- l-+-+-+--,H-+-H 

- 1--1-- - - 1-- -- i-,. .. ~- 1 - 1-- 1- - ..... ~ -·--· 1-t--------- --
t-- ·t- - -- ·- r- 1-

-- -r-- - - - -- - t--

_,_ - - - I-- - - - . : -. - 1-- - - - - , - - - --- - 1-- -
•-• ·-+-+-l-+--•-1 ._ - ~~ 

- t- , - - -

- ,_.._ •-H---lf--H-f-- •- 1- 1- 1~-t---t-f---+--+--• ~1--"·1-H- 1--t-t--!-l-~~I- .._ 
-++~l--l--+- W---1---1-1-•+ l +-H- I---HH--I-H - •- •- t-
-

-
-

-
-

-
-
--
-
--- -

1---1- - _: i---1--1-1--+·t-++-t- ... -

I 
.__, __ 
- 1--~-=r 

·+--f---+-+--HH-+ +-~-+-+-H-+-t-H---!----H'-l--!-W--l---1-1-+--!---.;... .... ,_ 
"--- - - 6- - - ·- -

.... ++-•-+-~•- ,_ 
1-- - - 1-

- - 1---l--l--!-f- f---l-l-t---t--l-• --+--• --IH -
- 1- - - --

-~ +-C+ ....... -•~' .............. , ...... ..._....., ...... _,_,.__._...._ ,__,_,__"" - - - -1-- +- - -

!-IH--1--1---1--1-1- - I 
... .... 

- - f-

t- 1-r- 1- _,_ ... 
-- - - ·- - - t-i-- - - 1- ... r- 1-r- - - -, - , - - - - t - 1- --- -- _ .._ -

- 1- t- ............ ..... - ... .. ,- -t- -- -·1- t- - - - t-t-
,.._,__ +!-t-l--1--!--l---H _ , _ , _ - t- I-- - -

I - - - - - - -t- t --- t- - - - t- - t- -
- t- t-1-- - l ·• ~ H --+- 1· •-- t-t- - - I -

- i-- t---+ - - - t- . ·- - -t- 1--

... - t ·--t-1-,.- 1-• --11-f-< 

... ,_ - 1- - - · I --•-. 
. I·-. - - -,- - - ·- - ·t- .. 

t - - - H -
.. _ .__ - - - --- - - t- - ... - ,-

1- t-t+-1--lf-1- t---r · · 

f-t- · I - -
-1-t- - - - - +-+- -- - 1- 1- - - - --- ,-. - , - - -t-+- · ···1- .. -

- - ,- -- I - - 1- - i--+-t----t-f• • - f -+-- J..:.. 

- - 1'.i -
- ~ ... _,_,_ -1--

--t-H+IH --H-1- 1- IS <! i-+-, i._ 

. _,_ -·--

.... - -

-- f..- - -

- '--f-- - -

- - - 1-

1-- -W- 1--l--1---1- 1---+ 

__ ,_ 

- _,_ 
- I- - - -

1-

1--1-

. :,;_ 

... ... 

... ... 
- 1-- 1-
- - '-- - - 1- - .. - ·- - - --L.. - - -

- ~~-~ --~ -~:~~ ~ .. ·-:~. : - - ~~I - -+--+-f---+--1--,_..__-l----+--+-,_..-+-• ---<'-+-+-H_,_, 

._ _ --t,__-+_+,__"1t.t1.:f_tj-_+-,_+-H+-HI--H1--i,-.;.+-t-+-- ,-_1_-t__,-_+-t--+• -- f--1--t• -- l-,_-t-+--l-,l-,___+_,°"_; __ +-_·-+_1--+_+ _H++--H++--i-+-++-_--l_,___-+-_+--+-_-+_+ _-+~-·~~'"1_,l.il~.i.•_--l;_:-.~;•1"_:i;_~_:;-~'""-1·~-:t_-1:-~.i~-tC~'::_j:_j_t-+\-lH-l----l----,__l--l-_-+-_•l---ll-l-+.-l---l--l-.W 

- +- - - - -- 1--
- ... - . • 1-- 1-- - . .. ...... ..... ,__ .......... ,_. 

I - - - 1-- -1- - -

-+-+- - - 1- +- - · 

+- - t- · - I -

_____ , _ _ -- t- - . 

- 1- f - t-

- <--•-
- f-t- - - - - +-1- - --- --t - = _;:;: -: ;:.+_--+--+--t,--+-__ -_1' __ , ... _ ,___ , .... t - - - - ·- i:_t- :.~ ~ _,_ 

1- •-------,- t--- t- - - - - , - - --r - +-x _ -~=.· .: _ = : ~~ ~ 1-_--1:_ -~+_---t._-~r-~·-l;-- t-~--r--H-t--t_~._t--+++_---t,-__ t-, ___ ---t_'."°-_t-_+-_t-__ +-t--_-t,__-+_+ __ + _-n-+++--t+ --! _-_H_+_+_--1_ 1--~+~+_+_-t:=-_t-~-t-_+ _+_ t-_• _--::l----: · ... :""'·:-,---,:~---l-~,l--~-:+ .. _:-,=_-+-~t---:~__..-~_•:i•<+_-._+-_+-_,_H--+-H-+,...-t1_+ _-+_ +:_+;:tj::t:tjt -HH-+-I---IH---!---H+-+1---1--l--

-i- -+- •- ~--- - - ..- ------- -- - 1-4-+-·H·--t--· H , 

-+- - - - -· +-- ·• I-- - - 1--- .J 

-++--1-+-!-H--- ,_.._ - - -~ 1 ..... 1--- -,-~ - - f-~ ~ - - ,_ _ 

I - •- - i--- ·+H+ -H~~-t--t- -,- ~ - - ---- - - -- - t--·~-- ~-•--1-
- - 1- 1- - --1- 1-f- - -ri-+-1-H -

- t-t-- ·- H - ·- 1-f-

1-- - -





I: . 

I -

WHC-SD-EN-DP-040, Rev . 0 

APPENDIX Q 

SEDIMENT SAMPLE DATA 

This appendix includes for each well grain size data, CaC03 data, and 
moisture data. 
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3 ,, 1 operator was tralne. d and used calibrated Instruments. 72,/-7 ,r.,. 
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[~~-~: ~~-~~-·-· -~!~vE_-iN~~~i~S nArA--~~Ef~~---__ : ~~~- ... ·· ·- --~ 

~".'~~=~N:~-~,, -~~,~~~~: ___ ;--~~==-~ = = :=--- •- - ~-~ Pa, g_(l -=~:-~~ ~--. ,-11 
Te s. t ed B_y: ·::r~I?-~+ -.L . F.Tv·c; /.§ .~ _ _ -- - D2te .. . .. ('_~ :.!_L(:_2 "_ _ ·------ . ----·--- ! 

Proce:d1Jre No: __ _ 6'2.- Qr _____ Rev . ___ ,_ Data lssued-L-::::::!'.~=--·~ .. '.L .. 

Test Plan No: _______ ,~/A Rav. __ ,,..,./4 _ Date Issued ,V? 
Balance: ITAL- ;=;;10 Calibration Due Date __LZ..:.ZS:..--9.,' __ __ ____ _ 

Thermometer: ITAL- 013___ · Calibration Du~ Date __ '7-/'-•9?-. __ _ 

____ -4p._: ITAL- N/2 Calibration Due Date "",/4 _ __ _ 
___ t,.,t/A : ITAL- J//1, Calibration Due Date 3/A 
__ N}A __ : ETAL- NIA Ca.l ibrc.tion Due Date 8/.J 

N}p ET AL- 1~/A Ca 1 i brat ion Due Oa te N/J 
ll:===---···-· •· ··· - ·- -·-· --·· -··==•-== =~---·· ·- ·--- ~~-- - --- ------ · 

Sample DEscription---6BllL2__ _____ ..... -- ···- ----- Sieve Time __ ~ (min) 
Redu:::eci by ~ Spt it ti n1, C > Stod-:pi te ,- -- - ---- · - · . -- -~ ,..;;,~,;;, -1 Sieve Sa:r;,lc: CL.r,LLC~ i-...·, C:.x~tat ive-

I Si:.Z:il! IJiei sh :: 1,;t • li:s!,c incd X i.:E,t.;ihoo ~ Passed 
... -- .. .. ---- .. -- .. 

4 /Cl/3__ -· I"') r., /00 ) 

I e, -~ 7-..IS' '?l/6 .. . 7.~LJ I 
1-/0 77. Cf fi1", .1../95 · --
(:;,G JO 'f,l /...7..5 ~z5 . 
/Co / /PS 7C:.,8 ?5,2. - -

1 
e-__ .z_Q_Q __ 

-·-- --- ------- - · _ _l-'5!.3 83.8 17.2.. 

Nh NIA »/4 ~!J. .A_jA . -
I 'f 
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I 
I 

I -
,. ' t ~ --·· .. -

~--- Finess Modules (f},t)~_cs:: ASTM C 136-83, S,:;cdcn 8~) _ ___ --·- __ 

MATERIALS FINER THAN NO. 200 SIEVE BY WASHWG Remarks 
---------

c - F-erce:ntege d 111<itel'ic1l paS$ins :; 200 Sfc\·'! --4:J_x 

--'#1--g 
.-1.J)!; _g 

~lll£.---D: Ori5 i ~al Dry Ucight of s~mple 
E - Ory 1Jei51ht of S~te Af:er ~ashir,g/Sfev~ 

C; <(0-f)/tl~*10D 

All data are accurately and completely recorded. The test] 
oi:ierator \~as trw~ · ,-~cl-apd US!I ca 1 i brated i nstrum2nts . 

' -M ,, I / . /A !'I.Ill 
Checked By; _ _ _, • ~: .. j;t(JL1 {l_LU' Darn u- 'i '1 

- ------
L'=-:e-=~ __ ,,_..,._ ... .:;.;.a..;==~=== ~~~~-=-· -===· ·.·· .- --···-·- ··- · -- - .. --·-··.·--· 
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--- --------·-
Pa g c _/_ of _/ __ 

1 
!P;vcodura No._ G.a- 0'7~-- l~ov . _____ ./__ __ D<du ::~ia,0~1 .__LL•,•;,·.._. / 
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1 : : : : : : : : : : : : : : : : : : : : : : .. ....... . .. .. · ·· ·1 ·· · · · · ··· · ·• · • .. . , . . ..... . .. . ... . .. .. . . 1··· ·· .•. • .• 
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.. ,• ! 

! :::: .. ::::: ::::::::: ·· ··· ::::1:::::::::·::::::::::1. l:::::::1· .:.: ·:::::1::::l:> ::11·:/ ::: ::?: :: ::: ::::::::::<:: r 1::::.- .: ::::: ::: 
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-~-,__-.L..L.LJJ~~__. _ _.__~-----1....,__,__._~..,__~_._ _ __. __ __, 

. !-- : : : t : : : : : : : : : : : : : : 
·j . .. I .. .. . . . .. .. 
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' ! · · · ·· · •· · •·· · ··· · · 1· ·; 
... . ,::: :::: ::::: :: ::: :: 1: :: . 
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ELL 199-N-74 ) 
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... !-.. : ............................. tt _. ..... % ·····················~t .' ..... % .................... . 

sl 1.6 ! 2.s1 
.............................. 1 o.J ......................... 1 ... 2 .J ....................... ~ .. : .. ~ .. ~ .. . 
.............................. isJ ......................... 0 ... 4.J ..................................... . 
.............................. 20 .. i .......................... o •. 4 .. i.. .................................... . 

25i 0.6! 

.............................. 30 .. L..... o •. 4 .. L ..... __ _ 
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WHC-S0- EN-OP-040, Rev . 0 10/l1o/q I 
\Oslo"t 

2,o-½OS V\J 
JzD\2_ 

SA..1-,iPLE/Sl'.t::CH,f.EN NO. _ :::;-uOOti -- Cf,~T CUfJY/WORK ORDER NO . R331H 

REQUESTED BY: ORG. 81~_3_1 __ PERSONl::L WIT..LLL'i!S DATE 10-10-91 

TEST REQtJESTED NO. OF S.A.MPLES TEST Ll.B LNFORM..,.,'ITON 
(PROCEDURE USED) 

srRVE ANATYSIS --- -· - .... - ·. - ·- 1 __ __cG....::.E=, L=-----'0....::.7_ _ ____ __ _ 

--------- -·- -- ·· ··- -

-----------

REMARKS __ 19_9-N-74 _____ RECEIVED EY: R .G. ALEXA .... '!\i""DEP. DATEl0- 10-91 
'/7.0' 

APPROVED BY~_G. ALEXA...N""DER DATE 10-10=91 

-----·· ----- -- --- ------

RADIATION RELEASE .... 
8~~- ~:._/C,.:_'?1/ Expiration Date ~--;;,2;2 .:!/J_ 
ftelea5e:dtJy . . ____ ___ ___ f L.r·,.,. ----Hw:llth ;:>hysia 

Remarics ,,..,-7 ····· -·--· ---- --✓-"....,.:;... __ _ 
----- -- -·------· -·- --

S4-300C\--022 (01189) 

·-- --- . -- --·---·------ - · - · - ·· ._a 

RADIATIOtJ RELEASE 

Bldg. ~-;7-~;1! __ :xpir1o-~ Date L; ;2.2 --9(. 
Relea5ed By _ ___ __ .. _ . sf,;:__(__., 

------ ------
H,;.;fth ?hysics 

.F;.;m£~~~ -- -~----- ---- -- .. ------·--··· - 7j' __ _ 
. ----_______ _ 
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f~--_,__ ~~ ~---=.-·,=- --siEvi--ANALY·s·1-s -DATA- sHEEr-- . ----- ------ --- . . 
r
-- --- - -- -.. _. --- . . . ---- - -- --- -·- - ·-·· -· .. - ---- ----- ------ ~ - ---·-----__] 
S·· 1·1pl ... Ne- -;, ' p·, ~ r- I •~ • e. , >. _.... ., ,:.:_.•_: 1-::Sl-, __ _ _ _ ___ -..191;: _ _ /_ 0 ( __ j 

l~i~i~:!~~~~:~~~~-~~ ···-··~~~;~~~s~:d-231 
I 
Test I-'} an No:___ -....w.L- ------ Rev. .':'/A _ Date Issued ,i& ! 

8a·1ance: l:.TAL-_~,3,-tJ Calibration Due Date l 2 .za-.9 , I 
Thermometer: ETAL- t:'!3 Calibration Due Date 9-/t:.·?Z-: _____ 

1

, 

c1/A · ETAL-____ __ N/r. Caiibration Due Date t</~-- -- i I 
,..if. l=TAL .. 1,.___ Ca1 ibration Du2 Date IA I ' 
N/A CTAL~----···1J_ __ Caiibration Due Date ~ ! 
N/1- ETAL-___ _jj/J_____ Calibration Due Date .!fL___ II I 

Sample Description ,'?8@1... _G.2&'<'tsL ___ __ _ Sieve Time_.1Q__(mir.) 
~e.Juci;el by ~-, Split

1

t'i r.g t } ·=1.:~rterir,s < ) itockpiia 

======;;;;a:;:-:==s===:~=-l=e = ...... ~-=t.."T1l=.=l .. =-;'~iv-.,--;- ===-------= -· Cu;:ulative ·1 
.:cfs~t \Jt. r.'..?t;? i n::d Z Pa~se,-i 

-f I 
. 

Sieve 
size 

-

wT...JlatiVI! 

7:: Ret;;in~ 
--

I 2. 

ti 

C ; ?~rc::r.1t ag.e of ~1tcrf~I ;---~s ~in; 3 2.00 !;]evo 

D :: 0d3inal Dry 1.1-s-isr.t of S..ir.p'.e 

E = Dry •J~foh C oi S.!11,p t fr Aft tr 'J,1$~1 l l'IS/S i eve 
C = <~O - E}/0)~100 

t--· 

, .IL :,:; 
- -4-- -_ __!!)J _ _ 'j 

__ fi>- ___ g 

'------------·- ······ ------- ----
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APPENDIX C 

WELL DEVELOPMENT AND PUMP INSTALLATION 

This appendix includes for each well: 

1) Well development log 
2) Pump installation report. 
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l : ~ • . .-. -~: ,· . • 

tD~ ·-;;11/#_~ ! 
• .__f':_~,. --- ~~-.:... ~ ... .- .:._:.•r~} 

1;1 
Project: U O / .. J. /1{) :__ , ,J 

Pump Type /~-;)~£) <; 17'./ / c 
I 

Date Installed: / /- 5 · '-i f Installed by: 5 i / Zc()~- )'JJ'7e,J&,,,j I E fl 
j 

Depth to water: 117/ Depth to Bottom /l Y l?i 

Reported Depth to water: -----
Screened Interval: -------
Pump/Riser Pipe Description: .· .,/ ;, 

pipe: Pf<( .5-~-
pump length: , 3/.~ -+--'-....;;;;..... ___ _ 

pump screen length r ~/ 
material cleaning:-_-n-o-~....._,61_1/¼_. -,,~--t-YJ-, 

Comments: 

PUMP INSTALLATION SKETCH 

Total material length B;~• . 
Loe. of pump intake: . . . Pjfl}u 

l ffr<~ 
1-.-__,c,...,;....---::.,_ 

Completed By ._J. A , Lt.J ft](>-- Date:~ 
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WELL DEVELOPMENT FORM Page .;/?,.'- of __ _ 

Well Designation _..._/_1_-?..__-_,(Y__.__-_7~.:2...~---- Well Depth _..,.c?"""'8"'--, _3 ____ 3 ____ 1_.B....__.7___,.Q~C-,.___ _____ _ 

Screened Interval -=g~~~· _3_~---_&_7_. _:3_o_' __ _ Date Well Development is Performed 11 - 1-u /2 -x-iL 
I 

BAILING 

ater Level Prior to Bailing _________ _ Time of Measurement --------------

Water Level After Ba 

SURGE BLOCK 

TD BEFORE 

AIRLIFT 

STROKE 
LENGTH 

Number of Bails Removed ______ _ Gallons ______ _ 

Time of Measurement _____________ _ 

Dimension of Surge Block 

SURGE 
INTERVAL 

SURGE TIME 

-------------
TD AFTER TO DIFFERENCE 

Depth of Eductor Pipe __________________ Airlift Start Time ___..,...._ _______ _ 

flow Rate _______ Accumulated Flow ________ Airlift Stop Time ----,-------

Turbidity 

MECHANICAL PUMPING 
t. /FYI s.le.,, -I 

Pumping Technique D:~"n"o e. 

flow Rate I .2- ~ G. Pm 

Turbidity 

Pump Depth 8. "-- . I ' 8 TO<:. . Pump Start Ti me _O ____ ';f ___ ;z_;_-____ 1 __ 1 _. ---' _- 'i ____ J _ 

b;J.~ ~-E.A<-~,1~r• 
Accumulated Flo~ t, S:'. '{J@' Pump Stop Time _....¢ ... ¥ ......... l....aj.._-_ ___._, __ , _ • .._1_-5......__1 

3.:5'/\/Tw, C/,.7cuw, b'.,1:NT'f, 'f.~, N7-j, ? . -,.. Nl'•(, C«•ttVT.J • .:,·, ,,-(YT~ • • :1: o/\/u• 

Comments---------------------------------------

SignatureofRecorde~~ A. (;Aye£ Ja.Mo A. tuat~5. 
Sign and Print N m 
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... _.. : '., .. :,. · . ,-._ .• · 



,_;_ 

WHC-SD-EN-DP-040, Rev. 0 
EQUIPMEN-T CONFIGURATION AND WELL HEAD DIAGRAM 

Well Designation Jq Cf • Al -1 2... Depth 8 :i. 3 3' 6 Toe · 

Equipment Configuration 

Item De5crip tion Diagram 

.1 H~Mrf~l"~ Lc4. jN-..?,k/7 2 

2 TRP-J\J::.'"DuCER 5,J-,.1~.i3r, ;z ~I 
I 

3 -PUM"P 

l "'i SAM?Urv~ -Po~ 
5 s r-fuT o FF"" JAL'Jcs 4 

I 

. I 
1 

2 
3 

Well Head 

Comments Diagram 

0 -.:::,-. 

Page j_ of _J_ 

Signature of Recorder ~ail ~t'r:ff:S Date _;/._l--'"/4r~~ ..... d.,../4-'<;-'i'----
7 J 
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SAMPLING PUMP INSTALLATION FORM ---·~ - ··- ·· ... 

\/A" i 'r, - ..:- -.~-:,;c.~....,( 

Project: WO!J ba.J~ 
, I l 

: . . 'l .. --, ~ ;; L: f 

We 11 Number I 9 'l-AJ · 7<A ~ ,--YI_P/~~ 
Pump Model J>ad I _;___:~ .. :· .. .-. .:.-..:.::::....l I I I Pump Type /11, D12o517-l-e__ 

Date Installed: // f 11 Inst a 11 ed by : /;5. .5,,,--;z ✓-~- /4 o?wJ:: o-J 
I 

Depth to water: b ~ c)J 8r6C. Depth to Bottom fY ·:33 ' 8-ru c__ 

Reported Depth to water: ____ _ 

Screened Interval: <fa~ f/f.33 -( 7- ~' 
Pump/Riser. Pipe Description: 31 ,, pipe: 7<1 5 .~ 

pump length: ~...;..~_,.-;...3...;_' ___ _ 
pump screen 1 ength __ ._9,_' ___ _ 
ma teri a 1 c 1 ean i ng: rn A-,Jv.-PA<- TTAR cr 

Comments: 

PUMP INSTALLATION SKETCH 

Total material length /"'1,3-
Loc. of. pump intake: f.;l . Z>" 

-

~ 

! 

.... 
-p ..... p 

-j_ 
. 

.f.)..s 

l 85::i 

.......,T~ •.c: 

- , 

Comp 1 eted By : c) A . l~ Art:.S- Date:~ 
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WELL DEVELOPMENT FORM Page - --'-- of _ __._/ _ _ 

Well Designation / 11 · /.J - ? 3 
', / . 0'7 I 

Ser ee ned Interval _..,_q""'. 0;_•...,,0:c_,1...::.i ... ac .... -__ ""1;_0-'---. -"3-=::>'-__ ,. __ _ 

Well Depth __ 9'-'-/....;.o_'z.____' .,_i?,_T:-.,,:;0.,__C~-------

Date Well Development is Performed _ .... I .... J,_/_") .... -~/'--'9 ..... 1'----

BAILING 

ter Level Prior to Bailing _________ _ Time of Measurement _____________ _ 

Volume Bailer ________ _ Number of Bails Removed ______ _ Gallons ______ _ 

Summary Desc · tion of Water Removed ___________________________ _ 

Water Level After Bai · ___________ Time of Measurement -------,---------

SURGE BLOCK 

Dimension of Surge Block ____________ _ 

TD BEFORE STROKE 
LENGTH 

AIRLIFT 

STROK 
FREQUENCY 

SURGE 
INTERVAL 

SURGE TIME 

Depth of Eductor Pipe _________________ _ 

Flow Rate ______ _ Accumulated Flow ______ _ 

Turbidity 

TD AFTER TO DIFFERENCE 

MECHANICAL PUMPING 

CtJY/~lan-f 
Pumping Technique J),:sabi::. "J' Pump Depth 

~1 . ~9 'lJf"C 
13. tf4i'S 8oJt:• .. 'Pump Start Time 10~ "!> l✓o 'to 

Flow Rate </ -j ~ PtYl Accumulated Flow 3.:l86 !£AL:, PumpStopTime 103o//(e53 

Turbidity 5l N l'-", I+ rv Tw, 11 · ;5°<YlY • "f . o NT<I, (, ./ NU:1 

Comments ______________________________ ________ _ 

Signature of Recorder ~('}&?ti Jgroq A . C.oc,.ies 
~ - -Sign ind Print Nim 
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EQUIPMENT CONFIGURATION AND WELL HEAD DIAGRAM 

Well Designation / 1'7 - /Y - t 3 Depth __ 9._/._-_;;,0_9.:...._' =[3;.__T.:;;_~::...C:.....· ______ _ 

Equipment Configuration 

Description , e, j,, I J~_,J-l 
_l H~MIT1)..,~LD(:.. :5N-2q "IZ. 

Item 

•• IV\ 

Diagra m 

2,_ Ti~ """1:::. 'u LAC ER S>J - -< u ;;, 3 1p ;l. __ _,;;;;;_;__ __ 
3 -PUMP ------
~ SAM"?urv~ rhRT:i 

5 S rh,ff OFF'" JAL'.IE'S 

l01 y 
I 5 <f- I 

/I 
4 I 

I 
I 

i 
I 

! 

I i 
' 1 ' 

I,., ! 
! 

I [ 

I 
I I 

I 

i ............ ! 
' ~ ··-cfH·--· .. 

-- I i-,.___.,,-2 
3 . .. 

I 

I i 

Well Head 

Comments Diagram 

-I 

I- -y '' --, ~ ..1.. 3 .-'j' 

0 - ':5 

1 

S_ignature of Recorder ~t:;J ![ c~ D~e_l_~_i_sA_~_, __ 
I 7 
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SAMPLING PUMP INSTALLATION°FORM 

001'7 Uo~ 
J 

We 11 Number /jCJ. J · 7 3.. 

Pump Type__.,_·'-"/ ~ ,z:..;;0c.;:;~;_171..:...;;...::.c.=-;::c._.-
Pump Mode 1 _1,J..k _d..;;...d_;f ___ _ 

.:--: ........ :---~" -~--... ...,.,, . 
r ',! .. ; ;. , .= ; · ; . j • - I 

Dl'?.·_ Ylrii~t 
ii, : : '. . ' . . .... ) 

- .. -· -~ -.:·: - ·_.:_: - . --~ . ; I 1 

Date Installed: ; J -:; 71 

Depth to water: 7 3 . /:f 

Installed by: B sr1cc0c: 111tt1v,AuJ 

. _..~ .' ' • 

Depth to Bottom Cj1 o? 

Reported Depth to water: ____ _ 

Screened Interval: ( i0c--;- 1J uJcu. C,I\_J.>' . ·2_q?;J2.r ~ 
) 

Pump/Riser . Pipe Description: ! 1, 
pipe: 3a .:>.S. 
pump 1 ength: _----,-1'7""7" . .,...~'----
pump screen 1 ength_--'-/_. o/._ ___ _ 
material cleaning: /?IA·"•li.;1e@;1V1;c, 

Comments: 

PUMP INSTALLATION SKETCH 

Total material length 
Loe. of pump intake: ...,,f~7,......,.3,-,_ 

f73 

l ',I OJ 
1-i-.-:-,:;~...--____;=--

Completed By :0AG~s 
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WELL DEVELOPMENT FORM Page_~_ of _ .;.../ __ 

Wei I Designation _.._! 9_..___.4~- .:....N....._- _3--1--'--.._I _____ Well Depth --~-'-\_._1_2-_'_R....._1"""u'->( _______ _ 
I 

Screened Interval _ 8""--'""_._I ._ I Z __ ....;6,:;.,._3_. f-'.z(_;;i_' __ _ 
' 1-h 

Date Well Development is Performed // - LI · 1 / 

BAILING 

ater Level Prior to Bailing ________ _ Time of Measurement -------------
Volu of Bailer _______ _ Number of Bails Removed _____ _ Gallons _____ _ 

iption of Water Removed _________________________ _ 

Water Level After B 

SURGE BLOCK 

__________ Time of Measurement ____________ _ 

TD BEFORE 

AIRLIFT 

STROKE 
LENGTH 

STRO 
FREQUEN 

Dimension of Surge Block ___________ _ 

SURGE 
INTERVAL 

SURGE TIME TD AFTER TD DIFFERENCE 

Depth of Eductor Pipe ________________ _ 

Turbidity 

MECHANICAL PUMPING 

('t7n5/4,-,--/ 
Pumping Technique D, ·.:,c..br.aJ e 

Flow Rate I-<.'-/ (izft'Yl 

Turbidity i.3caw, 

g 3. 0 ' 13-r. C. 
I .. v 

Pump Depth /a, 5Jh• Bwt_:.J Pump Start Time _._/1 .... 1 __ ,-;,"-· _____ _ 

Accumulated Flow 3 /0 'fa I 
(I 

Pump Stop Time -"--ll_'-I_D"--------

Comments _______________________________________ _ 

Sign 1nd Print Nf!:'T 4 
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EQUIPMENT CONFIGURATION AND WELL Hf AD DIAGRAM Page J_ of L 

Well Designation \ 'j '1 - N - 7 l/ Depth -~8~'-_(_. ~t _2_'__,.,6_~_o_c._· _______ _ 
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Cc 
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~if~ 
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Item 

l 
2-

3 
~ -

5 

Equipment Configuration 

De5cription 

H ~MIT DAT&:\. U)q . 5-N- ~ t 11 z. 
Ti~~~'lJLACEK 5N- ;zfv:23~ 2 y ,, 
-Purv\""P 5 

SA.tv\"?U N~ l"b~ /I 
S HuT OFF"' JAL\/ES 

4 

1 

Well Head 

Comments 

O •S' 

Signature of Recorde~- c/f?'l:5:I 
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SAMPLING PUMP INSTALLATION FORM 

Project : µ017 )o<J,J 
I 7 

Pump Type I /vDZu.s77JJL 

Date Install;d: /~J,(/f; 
Depth to water: f/4,<-j/rc:;x::_ 

Reported Depth to water: -----
Screened Interval: -------
Pump/Riser Pipe Description: 

pipe: 

Well Number I'll -,,J-7y 

Pump Model---"fQJ....;:;~..c.-·_/ ___ _ 

Ins ta 11 ed by : f3 r77?dc:c l(J ./77vJsv....J 
J 

Depth to Bottom ft./ 13,_ 771<.. 

pump length: '>' 3. ---=-----pump screen length __ /_-.... / ____ _ 
material cleaning: ______ _ 

Comments: 

PUMP INSTALLATION SKETCH 

Total material length --Loe. of pump intake: ·11 . 1'P.,Ric 

Completed By:JA.. G.lr'J'f:> 

••••.~ ~•- • ._, r•••• . •-• ,;,<"."• .t~ -•~." •~•r • • ,:••• ·, 

Date : 
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APPENDIX D 

AQUIFER TESTS 

This appendix includes aquifer test data and interpretations for each 
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0.0 INTRODUCTION 

This appendix includes descriptions and interpretations of aquifer tests 
conducted in wells N-71 through N-74 in 1991. Data and interpretations are 
compiled by well. For each aquifer test there is an "Aquifer Test Summary" 
form . Raw data and data plots follow the summary form. 

0.1 SUMMARY OF AQUIFER TEST RESULTS 

Table D-1 presents results of aquifer tests in wells N-71, N-72, N- 73, 
and N-74. Slug withdrawal data analyzed by the Bouwer (1989} method are 
believed to provide the most representative results. Values of T and K 
derived from various tests and methods are in reasonable agreement with one 
another. Based on the geologist's logs, it is reasonable that well N-74 
exhibited the highest hydraulic conductivity. The formation at the screened 
depth was primarily gravel of the Hanford formation. The other wells are 
completed in the Ringold Formation. Table D-2 summarizes information on well 
construction and the lithologies of the screened intervals. 

Other pumping tests have been conducted in the 100-N Area, as summarized 
by Hartman (1991}. Those pumping tests had higher pumping rates than the 
recent tests; observation wells were employed where possible; the wells were 
pumped longer. Resulting estimates of transmissivity were 10 to 100 times 
greater than those estimated in the recent tests. Tested thicknesses (i.e., 
screened intervals} were approximately the same. The wells tested previously 
were at least ·several thousands of feet away from the recently-tested wells, 
so aqu1fer heterogeneity could be responsible for the difference in 
transmissivity. Also, the recent tests stressed smaller volumes of the 
aquifer than the earlier tests. 

T bl D 1 s f A "f T t R lt f 1991 a e - . ummary 0 1QUl er es esu s or . 
Cooper/Jacob Bouwer/Rlce Cooper et al 

WoU Dlac:harg• Recovery Slug lnjec;tlon Slug withdrawal . Slug lnjac:tlon Slug withdrawal 

N-71 T llt2/dl 204 102 12401 13801 
.. 320 

K lft/dl 1121 16. 11 14 23 - 1191 

N-72 T llt2/dl .. -· 14001 14301 - 440 

K (It/di -- -- 19 21 -- (221 

N-73 T llt 2/dl .. -- 11061 11701 -- .. 

K (II/di -- .. 6 .9 9 .6 .. .. 

N-74 T (11 2/dl -- .. .. 117001 .. . . 

K (fl/di -- -- -- 96 -- --

·· not determined 
Value• in pau,nthuea wore calculated according to tho equation T;Kb. whore bi• tho thlckneu of tho acrooned Interval below the water 

table. 
Valuoa determined by tho Bouwer and Rico method for alug withdrawal aro believed to bo mo•t representative of the aquifer in the vic inity 

of tho borehole• 

D-1 
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Table 0-2. Summary of Geologic Logs and Construction Information for 
Screened Interval of 1991 Wells. 

Scroonod lnlorval Dopth of 
Hanford-Ringold 

Well Depth ble lithology; Formation Contact (ft blel Sand pack Screen Comment• 

N-71 84.6 · 63.8 40-60% gravel. 40-60% of tho eand 66 10-20 moah 20-elot Sampled with 
I• line to very fine . Poorly to hard tool 

moderately 1orted. Aquifer I• In the 
Ringold Formation. 

N-72 82.3 • 61.2 86% gravel. 30-40% of the eand i• 66 10-20 moah 20-olot Sampled with 
fine to very fine. Poorly sorted. drive barrel 

Aquifer la In the Ringold Formation. and hard tool 

N-73 88.1 • 66.4 10-90% grawl. 36-60% of the aand 60 - 70 10-20 m• ah 20-alot Sampled with 
la fine to wry fine. Moderataly to apijt tuba and 

wall-aortad. Aquilar la In the hard tool 
Ringold Formation. 

N-74 79.7-H moat of the lntarv• I la 96 'li gravel. 77 -80 20-40 m• ah 10-alot Sampl•d with 
Well-sorted; aend la coerae to very herd tool 

coarae. Aquifer-la primarily Hanford 
formation . 

0.2 WELL DEVELOPMENT TESTS 

0.2.1 Field Procedures 

The wells were pumped after completion to develop the sand pack and 
reduce turbidity . The water level was measured with an electrical tape before 
development and a pressure transducer was calibrated to the measured level. 
In the data tables that follow the "Reference" value is measured depth to 
water in feet. The water level was monitored with a pressure transducer while 
the well was pumped and after the pump was shut off, until within 95% of its 
static level . 

0.2.2 Data Analysis 

Well development data were analyzed in the same manner as constant 
discharge tests. However, the purpose of pumping was to develop the wells, 
and the discharge rates were not always constant. The Cooper and Jacob (1946) 
method was used to analyze the data. Only data from well N-71 were able to be 
analyzed. Short pumping times and variable pumping rates prevented analysis 
of data for the other wells. 

The Cooper and Jacob method can often be used successfully for single 
well tests in partially penetrating wells . It is assumed that the estimated 
transmissivity applies to the screened interval only . Drawdown is plotted on 
the (linear) vertical axis and time on the (logar i thmic) horizontal axis . 
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Ideally, data should fall on a straight line. The change in drawdown over one 
log cycle is determined from the graph. Transmissivity is then calculated 
from the following equation: 

T: 2. 3Q 
41tAS 

where T = transmissivity, Q = pumping rate, and As - change in water level 
over one log cycle. 

Recovery data were analyzed by the Cooper and Jacob method in much the 
same way as drawdown data. The factor (tp+tr)/tr was plotted on the log scale 
instead of time, where tP • pumping time, and tr• recovery time. 

D.2.3 Assumptions and Limitations 

The Cooper and Jacob method is applicable only when the parameter u is 
very small, i.e.: 

u== r
2
S ~o. 01 

4Tt 

The u assumption generally fs met at early times for pumping wells; the u 
value is noted on the data plots that follow. For the following analyses, 
S = 0. 1 was assumed as representative for an unconfined aquifer. 

Factors influencing drawdown include: a) changing aquifer thickness as 
the water table declines; b) delayed yield; and c) borehole storage effects. 
Measured drawdown can be corrected for changing aquifer thickness with the 
following equation: 

s2 
s 1==s--

2b 

wheres'= corrected drawdown; s = measured drawdown; b • aquifer thickness 
(assumed to be 40 ft for the 100-N tests). Drawdown was approximately 15% of 
the aquifer thickness at well N-71, so this correction was applied. 

Weeks (1977) suggests the following equation to estimate the t ime at which 
borehole storage effects end: 

25r2 
t:--

c O. 04T 

where r = casing radius. This time is noted on the data plots that follow. 

D-3 

•·· 



. ~ 

;· 

/ ., .. .- . 
· ,,.:- . 

WHC- SO-EN-OP-040, Rev . 0 

The 100-N development tests were of relatively short duration. The 
effects of delayed yield were probably significant throughout the tests, since 
none was run for an extended time. Neglecting delayed yield would result in 
an overestimate of transmissivity. 

Pumping rates were not monitored continuously during development of 
wells N- 71 through N-74 . Water level data suggest that pump i ng rates changed 
significantly in at least some of the tests. 

D.3 SLUG INJECTION AND SLUG WITHDRAWAL TESTS 

Slug tests can often provide an estimate of aquifer properties in the 
immediate vicinity of a borehole. Slug injection and withdrawal were 
performed on the 100-N wells after completion and development. 

0.3.l Field Procedures 

The water level was measured with an electrical tape before the test and 
a pressure transducer was calibrated to the measured level. A solid slugging 
rod was suddenly submerged in the water column of the well. The water level 
was measured with a pressure transducer until it had returned to nearly 
static. The slugging rod was then withdrawn from the water column, and water 
level monitored again until it returned to static. 

D.3.2 Data Analysis 

Two methods of analysis were attempted: Cooper et al. {1967), and 
Bouwer and Rice {as modified by Bouwer, 1989). The Cooper method accounts for 
borehole and aquifer storage; the Bouwer and Rice method treats the well as 
having an infinitesimally small diameter. 

The Cooper method was applied to the 100- N slug tests, but data were 
often not matchable to the type curves. The method is primarily designed for 
confined aquifers. It involves plotting log time on the horizontal axis and 
the change in head divided by initial change in head on the vertical axis. 
For the 100-N tests, the initial change in head was assumed to be 1. 5 ft, 
which is the theoretical displacement in a 4-in-diameter well from a slug 
volume of 0.13 ft. This value was used because the measured change in head 
oscillated at early time. 

The Bouwer and Rice method is designed for fully- or partially
penetrating wells in unconfined aquifers. Time is plotted on the horizontal 
axis and the log of depth to water (or log of change in water level) on the 
vertical axis. The updated method (Bouwer 1989) also accounts for the sand 
pack around the screen, which effectively increases the diameter of the 
screened interval. Definitions are illustrated in Figure 0-1. 

The 100-N slug test data were plotted by hand, and a best-fit line was 
chosen visually. A computer program was used to perform Bouwer and Rice 
calculations. The program requires inputting they-intercept of the line, and 
the head at some time t; it uses these data to calculate the slope of the 
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line. It also calculates an effective casing radius and other parameters 
required by the Bouwer and Rice method. 

It is sometimes possible to estimate the conductivity of the sand pack 
using the Bouwer and Rice method. In some of the 100- N slug withdrawal tests, 
early time data (representative of the sand pack) have a steeper slope on a 
semilog plot than later data (representative of the formation). A steeper 
slope corresponds to a higher hydraulic conductivity. 

D.3.3 Assumptions and Limitations 

Slug tests stress a relatively small portion of the aquifer immediately 
around the borehole. Results may not be representative of the entire aquifer . 

Slug withdrawal data are generally more representative of aquifer 
properties than are injection data when injection wets a previously 
unsaturated portion of the formation. This was the case in the 100-N slug 
tests. 

Measured water levels at the start of some of the slug injection tests 
were greater than expected (1.5 ft) . In all cases, slug injection caused 
oscillations in water level. These very early data were not used in analyzing 
the data. 

Other input parameters to the Bouwer and Rice methods are porosity of 
the sand pack and aquifer thickness. Neither of these parameters is known 
accurately for the 100-N wells, so they were estimated. These parameters were 
varied for well N-74 to assess the sensitivity of the analys i s to these 
values. A 33% change in sand pack porosity resulted in a 16% change in the 
calculated hydraulic conductivity. A 25% change in aquifer thickness resulted 
in less than 1% difference in estimated hydraulic conductivity. Slug tests 
provide rather rough estimates of aquifer properties; the error introduced 
because of uncertainties in aquifer thickness and sand pack porosity is 
probably insignificant in comparison. 
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AQUIFER TEST SUMMARY 

WELL 199- N-71 DEVELOPMENT AND RECOVERY 

Purpose of Tests: The well was pumped for development . Water levels were 
measured during drawdown and recovery for use in estimating aquifer 
transmissivity. 

Hydrogeologic Unit Tested: The uppermost aquifer {Ringold Fo rmation), 
comprising sand and gravel 

Thickness of Aquifer: 40 ft {estimated; borehole did not fully penetrate 
aquifer) 

Depth of Screened or Open Interval Exposed to Aquifer During Testi Screened 
88.42 to 67.38 ft below top of casing; Water level at 71.71 ft below top of 
casing; tested thickness a 16.71 ft 

Diameter of Well Casing: 4 in. {0.333 ft) 

Diameter of Well Screen: 4 in. (0 .333 ft) 

Diameter of Screen plus Sand Pack: a in. (0.667 ft) 

Porosity of Sand Pack: 0.30 (estimated) 

Observation We]l(s} Used: None Distance from Pumping Well: N/A 

Depth of Screened Interval of Observation Well: N/A 

Date of Tests: -5 Nov 91 Start Time of Test: 10:01 

Pumping Rate: Average discharge= 15 gal/min (2,900 ft3/d) 

Duration of Test: Discharge: 230 min (3.8 h); Recovery monitored for 22 min 

Water-Level Measurement Methods: Pressure transducer with data logger 

Maximum Change in Water Level: 7.06 ft 

RESULTS: {Data analyzed by Cooper and Jacob method) 

Transmiz,sivity Hydraulic 
Methods (ft /d) Conductiv.,ity Storativity 

Cft/d) 

Orawdown data 204 12 Not determined 

Recovery data 102 6.1 Not determined 

* Hydraulic conductivity estimated by dividing transmissivity by the screened aquifer thickness. 
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Remarks: 

The water level was highly variable during first 0.5 min of pumping 
during development. Fluctuations in water level were measured after 35 min of 
pumping; this is believed to be due to changing pumping rate. Drainage of the 
aquifer probably influenced the change in water levels throughout the test. 

The graph of drawdown vs. log time appears to have two straight line 
portions. Transmissivity of the early time data (t < 6 min) was 140 ft 2/d. 
However, borehole storage effects were probably dominant during this time 
(tc = 7.2 min). Transmissivity calculated from the later data (7 to 35 min) 
is 230 ft 2/d, with tc = 4.4 min. 

The u assumption was satisfied at a time of 0.44 min, assuming the 
storage coefficient is 0.1. 

Recovery data were also analyzed. Twas estimated at 97 ft 2/d. The 
difference of a factor of 2 between drawdown and recovery data is not 
unexpected, given the limitations of the test. 
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AQUIFER TEST SUMMARY 

WELL 199-N-71 SLUG INJECTION AND-WITHDRAWAL 

Purpose of Tests: To estimate aquifer transmissivity or hydraulic 
conductivity 

Hydrogeologic Unit Jested: The uppermost aquifer (Ringold Formation), 
comprising sand and gravel 

Thickness of Aquifer: 40 ft (estimated; borehole did not fully penetrate 
aquifer} 

Depth of Screened or Open Interval Exposed to Aquifer During Test: Screened 
88.42 to 67.38 ft below top of casing; Water level at 71.71 ft below top of 
casing; tested thickness• 16.71 ft 

Diameter of Well Casing: 4 in. (0.333 ft) 

Diameter of Well Screen: 4 in. (0.333 ft) 

Diameter of Screen plus Sand Pack: 8 in (0.667 ft) 

Porosity of Sand Pack: 0.30 (estimated) 

Observation Well(s) Used: None Distance from Pumping Well: N/A 

Depth of Screened Interval of Observation Well: N/A 

Date of Tests: 5 N9v 91 Start Time of Test: 15 : 58 

Slugging Rod Dimension: 2-in-diameter by 6-ft length (0.13 ft 3
) 

Duration of Test: Injection: 10 min; Withdrawal: 9.5 min 

Water-Level Measurement Methods: Pressure transducer with data logger 

Maximum Change in Water Level: 1.79 ft 

RESULTS: 

Transm~ssiicity Hydraulic 
Methods (ft /d) Conduct iv_i ty Storativity 

(ft/d) 

Bouwer & Rice: Injection 240 14 Not determined 

Bouwer & Rice: Withdrawal 380 23 Not determined 

Cooper et al.: Withdrawal 320 19 Not determined 

* Bouwer and Rice method estimates hydraulic conductivity; Cooper et al. estimates transmissivity. The 
other property was estimated by the equation T=Kb, where b = screened aquifer thickness. 
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Remarks: 

Water levels recovered rapidly (less than 1.5 min) after slug injection 
and withdrawal . Very early data after slug injection oscillated significantly 
and were not analyzed. 

Bouwer and Rice analysis: Withdrawal data appear to illustrate a change 
in slope at around 0. 2 min. The first data are believed to be indicative of 
the more permeable sand pack. Sand pack conductivity was calculated to be 
70 ft/d . 

Cooper et al. analysis: Injection data could not be matched to a type 
curve. Withdrawal data matched best to the "line source approximation" on the 
Cooper type cures; however, the fit was poor. 
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DRAWDOWN/RECOVErtY 

..... ·. 

-1rl'i I It 
Well Oes,gnauon _-1...l'l'-91...--__;_IV.:__-__.7;..L.} _________________________ Oate ---Ll.1../ _---';,"'----1..9..!../ __ 

I ?~1 
Well Depth __ £~..:;x'i......:.•---1.'f~,_;;~'~i5;....;.T,..=o;..ic...__________ Screened lnter.,al _'8.;;;;...:;.8"--'-. --''-{--';;J"--'-_-___:.,(~p--=f!,.;.J(&~~· .,.,., ______ _ 

Pumping Method _ __;:e,::;;O<Je:::· =¥A=i:.cJT":.:;_;.1_D.=.:;.;:;J-;.:Ca..,½q~.;;:?cze::o...~---------------------------
Equ1oment useo to Measur~ Water Le•et£.7A,-l€ @AAl..suUCE,<,. S. N .E T-'Q-U& -:i3{o 

I 
Cali bat1onDue /-.:,-{ -c,2/:.--7 -,2 

Equ ipment Used to Measure Flow _-_-:__;M....;..;.1/-1_;_ ___ -.--__ _ S. N . _-_;t},_y.i._-__ _ Cal1bat1on Due -A/A ----------10 00 
Measurong Point TciP IJ ;:-&1,J6 6 # Cr: d · C. · 6 '' ) Pump Start T,me ....._1...,:t_._a..;;.u __ _ 

I 3 ~-0 
Pump Stop Time __,_1_.,..;,-_.._2_<,.._-__ _ 

Time Water Level 

Aeaa,ng Water Level 

Date Time 
Unit: Unit: 
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YELL N· 71 DEVELOPMENT 

Correct ed f ?f Time:min Time:hrs D· T· Y:Ft d(YL):Ft Drawdown:Ft Dr awdown : Ft f y 
-- ---- -- ----- -- - ---- - - -- -·- - - - - - - - - - - - -- - ---- --- - - -

0 .5000 0. 0083 72. 117 -72 . 117 -0. 278 -0. 279 
0. 5833 0.0097 72.013 ·72 . 013 · 0.382 -0.384 
0.6666 0. 0111 72 .496 · 72.496 0. 101 0. 101 
o. 7500 0.0125 73.064 · 73.064 0.669 0.663 
0.8333 0.0139 73.329 · 73.329 0. 934 0.923 
0.9166 0.0153 73 . 509 · 73 . 509 1. 114 1.098 
1.0000 0.0167 73.658 • 73 .658 1.263 1.243 
1.0833 0.0181 73.787 ·73 . 787 1.392 1.368 
1.1666 0.0194 73.904 ·73.904 1.509 1.481 
1.2500 0.0208 74.018 ·74.018 1.623 1.590 
1.3333 0.0222 74.116 ·74.116 1. 721 1.684 

Cl 1.4166 0.0236 74.214 · 74.214 1.819 1.778 
L..l? 

1. 5000 0.0250 74.305 · 74.305 1.910 1.864 -= 
CJ; 1.5833 0.0264 74 .381 ·74.381 1.986 1.937 

t ~- 1.6666 0.0278 74.466 -74.466 2.071 2.017 
~ 1. 7500 0.0292 74.542 · 74.542 2. 147 2.089 
{-,._,! 

""t 1.8333 0.0306 74.618 ·74 .618 2.223 2. 161 . --~'t,,, 1.9166 0.0319 74.694 -74 .694 2.299 2.233 -· ..... , .i..i. 

~ 2.0000 0.0333 74.772 -74.772 2.377 2.306 

•\ 2.5000 0.0417 75 . 173 ·75.173 2. 778 2.682 
3. 0000 0.0500 75.505 ·75.505 3.110 2.989 
3.5000 0.0583 75.767 ·75.767 3.372 3.230 
4.0000 0.0667 75.988 ··75.988 3.593 3. 432 
4.5000 0.0750 76. 159 · 76. 159 3.764 3.587 
5.0000 0.0833 76.310 · 76 .310 3.915 3.723 
5. 5000 0.0917 76.456 · 76 .456 4.061 3.855 
6. 0000 0. 1000 76 .576 ·76 . 576 4.181 3 .962 
6.5000 0.1083 76.680 · 76.680 4.285 4.055 
7.0000 0.1167 76.771 · 76 . 771 4.376 4.137 

-. : 
~ 7.5000 0. 1250 76.853 · 76 .853 4.458 4.210 

8. 0000 0.1333 76.926 ·76.926 4.531 4.274 

8.5000 0.1417 77 .005 · 77.005 4.610 4.344 
9. 0000 0.1500 77.068 ·77.068 4.673 4.400 

9.5000 o. 1583 77. 115 ·77.115 4. 720 4.442 
10.0000 0.1667 77.172 ·77.172 4. 777 4.492 
12.0000 0.2000 77.355 ·77.355 4. 960 4.652 
14.0000 0. 2333 77.535 -77. 535 5.140 4.810 
16 .0000 0. 2667 77.684 · 77.684 5.289 4.939 
18.0000 0.3000 77.794 · 77. 794 5. 399 5.035 
20.0000 0.3333 77.876 · 77.876 5.481 5.105 
22.0000 0.3667 77.940 · 77.940 5.545 5. 161 
24.0000 0.4000 78.009 · 78.009 5.614 5.220 

26.0000 0.4333 78.075 ·78.075 5.680 5.277 

28.0000 0.4667 78. 129 · 78.129 5. 734 5.323 

30.0000 0. 5000 78 . 195 · 78 . 195 5.800 5.379 

32 . 0000 0.5333 78.230 -78 . 230 5.835 5.409 

34 .0000 0. 5667 78 . 306 -78.306 5. 911 5.474 

0-19 
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ijELL N-71 DEVELOPMENT 

~ ,'{" ~1- '8 

Corrected 
Time:min Time:hrs D· T-~:Ft d(~L):Ft Drawdown:Ft Drawdown:Ft 
--- ---- - ---- -- -- ------- - - - --- --- ---- - - - - ----------
36 . 0000 0 . 6000 78.350 · 78.350 5.955 5 .512 

38.0000 0.6333 78.347 -78.347 5 . 952 5. 509 

40.0000 0.6667 78 . 379 -78.379 5.984 5.536 

42.0000 0.7000 78.420 -78 . 420 6.025 5 . 571 

44.0000 0.7333 78.426 ·78.426 6.031 5.576 

46 . 0000 0.7667 78.445 ·78.445 6.050 5.592 
48.0000 0.8000 78.461 ·78.461 6.066 5.606 
50.0000 0 .8333 78.470 ·78.470 6.075 5.614 
52.0000 0.8667 78 .451 ·78.451 6.056 5.598 
54.0000 0.9000 78.451 ·78.451 6.056 5.598 
56.0000 0.9333 78.495 -78.495 6.100 5.635 

Ln 58.0000 0.9667 78.521 · 78.521 6.126 5.657 --C-::t 60 . 0000 1.0000 78.514 -78.514 6.119 5.651 
"- 62.0000 1. 0333 78.372 -78.372 5.977 5.530 

~~ 

~ 64.0000 1.0667 78 . 344 ·78.344 5.949 5. 507 
c-,..J 66.0000 1.1000 78.356 -78.356 5.961 5 . 517 
k~ ....... , 68.0000 1. 1333 78.353 · 78.353 5.958 5.514 
::::l,1,1),\ 

70 . 0000 1.1667 78.385 -78.385 5.990 5.541 
~ 

72.0000 1.2000 78.426 -78.426 6.031 5. 576 
·f. 

74 . 0000 1.2333 78. 404 · 78.404 6 . 009 5. 558 

76. 0000 1. 2667 78 .429 · 78 . 429 6 . 034 5. 579 

1a..oooo 1. 3000 78.401 -78 .401 6 . 006 5. 555 
l 80 . 0000 1.3333 78 . 356 -78.356 5 . 961 5 .517 

82.0000 1.3667 78.366 ·78.366 5.971 5.525 

84 . 0000- 1.4000 78 . 404 ·78. 404 6.009 5. 558 

86 . 0000 1. 4333 78 . 511 ·78.511 6 .11 6 5. 648 
:\ 88 . 0000 1.4667 78 . 524 ·78 . 524 6.129 5.659 
J 90.0000 1.5000 78 . 540 ·78 .540 6 . 145 5. 673 
·.j 

:J. 
92 . 0000 1.5333 78 .530 ·78 .530 6.135 5 . 665 

94 . 0000 1.5667 78 . 574 -78 . 574 6 . 179 5 .702 .. 
96.0000 1. 6000 78.587 -78.587 6.192 5.713 

98. 0000 1.6333 78. 600 -78.600 6 . 205 5.724 

100.0000 1.6667 78. 600 -78.600 6 .205 5. 724 
.-!. 

105.0000 1. 7500 78 .619 -78.619 6.224 5.740 

110.0000 1.8333 78.653 ·78 .653 6 . 258 5.768 

115.0000 1. 9167 78.669 ·78 . 669 6 . 274 5. 782 

120 . 0000 2 . 0000 78. 713 -78 . 713 6 .318 5 .819 

125 . 0000 2 . 0833 78 . 701 ·78 . 701 6 . 306 5 .809 

130 . 0000 2. 1667 78.830 -78.830 6 . 435 5. 917 

135.0000 2 . 2500 78 . 852 ·78.852 6.457 5. 936 

140 . 0000 2 . 3333 78 .830 -78 .830 6.435 5 .917 

145 . 0000 2 . 4167 78 .852 -78. 852 6 .457 5 . 936 

150.0000 2.5000 78.915 ·78.915 6 . 520 5. 989 

155 . 0000 2.5833 78 . 944 -78 . 944 6 . 549 6 . 013 

160.0000 2.6667 78.849 -78.849 6.454 5. 933 

165.0000 2.7500 78.912 -78. 912 6.517 5.986 

170.0000 2.8333 78.969 · 78 . 969 6 .574 6.034 
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UELL N-71 DEVELOPMENT 

Time:min Time:hrs D-T·U:Ft d(UL):ft Orawdown:ft 
-------- -------- - - - -- --- -- -- - - - - - - - - - ---
175.0000 2.9167 78.969 ·78.969 6.574 
180.0000 3.0000 78.972 ·78.972 6 . 577 
185.0000 3.0833 79.016 -79.016 6.621 

190.0000 3.1667 79.032 -79.032 6.637 
195.0000 3. 2500 79.124 -79.124 6.729 
200.0000 3.3333 79.222 -79.222 6 .827 
205.0000 3.4167 79.272 -79.272 6.877 
210.0000 3.5000 79.301 -79.301 6.906 
215.0000 3.5833 79.323 -79.323 6.928 
220.0000 3.6667 79.386 -79.386 6.991 
225.0000 3.7500 79.392 -79.392 6.997 
230.0000 3.8333 79.455 -79.455 7.060 

D-21 

Rev. 0 

Corrected 
Orawdown:ft f 
----------

6.034 
6.036 
6.073 
6.086 
6.163 
6.244 
6.286 
6.310 
6.328 
6.380 
6.385 
6.437 
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WHC-SD-EN-DP-040, Rev. O 

YELL N-71 RECOVERY 

SE2000 
Envirorniental Logger 

11/06 07:48 

Unit# 192 Test 2 

INPUT 1: Level CF) TOC 

Reference 71. 710 
SG 1.000 
Linearity 0.000 
Scale factor 9.998 

.Offset 0.000 
Delay mSEC 50.000 

Step 0 11/05 13:52:57 tp = 230 min 
Corrected 

Time:min Time:hrs 0·T·Y:Ft d(YL):Ft Drawdown:Ft Drawdown:ft (tr+tp)/tr 

-------- -------- -------- ------- - -------- -- ----- ------- --------
0. 0000 0. 0000 79 .301 -79.301 7. 591 6.871 
0.0083 0. 0001 79 . 168 -79. 168 7.458 6. 763 27712 

0. 0166 0.0003 78 .966 -78.966 7.256 6.598 13856 

0.0250 0. 0004 78.808 -78.808 7. 098 6. 468 9201 

0.0333 0. 0006 78.647 -78.647 6.937 6.335 6908 

0.0416 0.0007 78.499 -78.499 6. 789 6 .213 5530 

0. 0500 0. 0008 78 . 328 -78.328 6.618 6 .071 4601 

0. 0583 0. 0010 78 . 208 -78 . 208 6. 498 5.970 3946 

0. 0666 0. 0011 78 . 047 -78.047 6.337 5.835 3454 

0.0750 0. 0013 77.936 -77.936 6 .226 5. 741 3068 

0. 0833 0.0014 77. 766 -77.766 6. 056 5. 598 2762 

o. 1000 0.0017 77.529 -77.529 5.819 5.396 2301 

0.1166 0.0019 77. 299 -77. 299 5.589 5.199 1974 

0.1333 0.0022 77.093 -77.093 5.383 5.021 1726 

0.1500 0.0025 76.888 -76.888 5.178 4.843 1534 

0. 1666 0.0028 76. 702 -76.702 4.992 4.680 1382 

0. 1833 0. 0031 76.516 -76.516 4.806 4.517 1256 

0.2000 0.0033 76.342 -76.342 4.632 4.364 1151 

0. 2166 0.0036 76.174 -76.174 4.464 4.215 1063 

0.2333 0 .0039 76. 013 -76 .013 4.303 4.072 987 

0.2500 0.0042 75 .849 -75.849 4. 139 3.925 921 

0.2666 0. 0044 75.698 -75 .698 3.988 3. 789 864 

0.2833 0. 0047 75 . 552 -75.552 3.842 3.657 813 

0.3000 0. 0050 75 .410 -75.410 3.700 3. 529 768 

0.3166 0.0053 75.281 · 75.281 3.571 3.412 727 

0.3333 0.0056 75.151 ·75.151 3.441 3.293 691 

0.4166 0. 0069 74 .652 -74.652 2.942 2.834 553 

D- 22 

. : ,-· ~ .... 

f 7 q- '6' 

: . /. . . .. 
' . . . 



'••- ~ "..:· 

:::. WHC-SO-EN-DP-040, Rev. 0 
C 

WELL N-71 RECOVERY 

Corrected 
Time :min Time:hrs D-T-W:ft d(Wl):ft Drawdown:ft Drawdown : ft ( t r+tp)/tr 

,g (/ '6 - -- - -- - - --- ----- ---- - - -- --- -- --- -- -- - ------ - - - ---- - --- --- - - - - -

0. 5000 0.0083 74. 185 -74.185 2.475 2. 398 461 f · ~r 
0.5833 0.0097 73.803 -73 .803 2.093 2. 038 395 
0.6666 0.0111 73 . 481 -73.481 1. 771 1. 732 346 
0.7500 0. 0125 73.225 -73 .225 1.515 1.486 308 
0.8333 0.0139 73.029 -73.029 1.319 1. 297 277 
0.9166 0.0153 72.872 -72.872 1.162 1.145 252 
1.0000 0.0167 72.748 -72. 748 1.038 1. 025 231 
1.0833 0.0181 72.644 -72.644 0.934 0.923 213 
1. 1666 0.0194 72.546 -72 :546 0.836 0.827 198 
1.2500 0.0208 72.464 -72-464 0.754 0.747 185 

1.3333 0.0222 72.392 -72.392 0.682 0.676 174 

=r- 1.4166 0.0236 72.328 -72 .328 0.618 0.613 163 
Ln- 1.5000 0.0250 72.268 -72.268 0.558 0. 554 154 
-=:e 

C:? 1.5833 0.0264 72.218 -72.218 0. 508 0.505 146 
I( 1.6666 0. 0278 72.174 -72.174 0.464 0.461 139 :::z .... -r-
~ 1. 7500 0. 0292 72.139 -72.139 0.429 0.427 132 
~ 1.8333 0.0306 72 . 111 -72.111 0.401 0.399 126 
1'""'~ .....,~, 1. 9166 0.0319 72 . 082 -72 . 082 0. 372 0. 370 121 
::...,--. .... 2.0000 0.0333 72.057 -72 .057 0.347 0.345 116 
~ 

2. 5000 0.0417 71.959 ·71.959 0.249 0.248 93 
3.0000 0.0500 71 .905 -71.905 0.195 0.195 78 

3. 5000 0.0583 71.877 -71.877 0.167 0.167 67 

4 .0000 0.0667 71.858 -71.858 0.148 0. 148 59 
-: X 4.5000 0.0750 71.845 · 71.845 0.135 0.135 52 

5.0000 0.0833 71.836 ·71.836 0.126 0.126 47 

5.5000 0.0917 71.829 · 71.829 0.119 0. 119 43 

6.0000 0.1000 71.823 -71.823 0. 113 0. 113 39 

6.5000 0.1083 71.820 ·71.820 0.110 o. 110 36 

7.0000 0. 1167 71.817 -71.817 0. 107 0.107 34 

7. 5000 0. 1250 71 .814 · 71.814 0.104 0. 104 32 

8.0000 0. 1333 71.811 -71.811 0.101 0. 101 30 

8 . 5000 0.1417 71.807 · 71.807 0 .097 0.097 28 

9 . 0000 0.1500 71.801 · 71 .801 0. 091 0.091 27 

9.5000 o. 1583 71 . 798 ·71. 798 0.088 0.088 25 
10.0000 0.1667 71.795 ·71.795 0.085 0.085 24 

12.0000 0.2000 71.782 · 71.782 0.072 0.072 20 

14 . 0000 0.2333 71.779 ·71. 779 0.069 0.069 17 

16 . 0000 0.2667 71 . 769 - 71. 769 0.059 0.059 15 

18 . 0000 0.3000 71 . 763 ·71. 763 0.053 0. 053 14 

20.0000 0.3333 71.754 · 71. 754 0.044 0.044 13 

22 .0000 0.3667 71. 747 ·71.747 0.037 0.037 11 

0-23 
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WHC-SO-EN-DP-040, Rev. 0 

WELL N-71 BASELINE 

SE2000 
Environmental Logger 

11/06 07:53 

Unit# 192 Test 0 

INPUT 1: Level (f) TOC 

Reference 71. 710 
SG 1.000 
Linearity- - 0.000 
Scale factor 9.998 

Offset 0.000 
Delay mSEC 50.000 

Step 0 11/05 09:50:41 

Time:min Time:hrs 0-T-W:ft d(WL):Ft 

-··- · --- -------- -------- --------
0 0.0000 71.710 -71. 710 

1 0.0167 71. 713 -71. 713 
2 ·0.0333 71.713 -71. 713 
3 - ~0500 71. 713 -71. 713 

4 _ Q_,0667 71.710 -71. 710 

5 0.0833 n.713 -71. 713 

6 0.1000 71.710 · 71. 710 

7 0.1167 71.710 -71. 710 

8 0.1333 71.706 -71. 706 

9 0.1500 71.710 -71. 710 

10 0.1667 71. 710 -71. 710 

0-17 
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YELL N-71 DEVELOPMENT 
'-

SE2000 
Envi_rormental Logger 

11/06 07:50 

Unit# 192 Test 

INPUT 1: Level (F) TOC 

Reference 71. 710 
SG 1.000 
Linearity 0.000 
Scale factor 9 .998 
Offset 0.000 
Delay mSEC 50 . 000 

Step 0 11/05 10:01:32 
Corrected 

Time:min Time:hrs D·T · Y:Ft d(YL):Ft Drawdown:Ft Drawdown:Ft 

--- -- --- -- ------ -- -- ---- --- ..... .. ... ... ..... ... ...... ..... ... ·-·-------
0.0000 0 . 0000 72 . 395 -72 .395 0.000 0.000 

0. 0083 0 . 0001 71 . 984 -71. 984 -0.411 -0 .4!3 

0 . 0166 0 . 0003 72 . 092 -72.092 -0 .303 -0.304 

0. 0250 0.0004 72 . 234 -72 . 234 -0 . 161 -0. 161 

0.0333 0.0006 72.363 -72 . 363 -0. 032 -0 .032 

0. 0416 0.0007 72 .483 -72 .483 0.088 0. 088 

0. 0500 0. 0008 72 .581 -72 . 581 0. 186 0. 186 

0. 0583 0. 0010 72.676 -72 .676 0.281 0. 280 

0. 0666 0. 0011 72. 758 -72 . 758 0. 363 0. 361 

0. 0750 0. 0013 72.837 -72 .837 0.442 0.440 

0. 0833 0. 0014 72 .909 -72 .909 0.514 0. 511 

0. 1000 0. 0017 73.036 -73 . 036 0.641 0.636 

0.1166 0.0019 73.140 -73.140 0. 745 0 . 738 

o. 1333 0.0022 73.216 -73.216 0 .821 0 .813 

0.1500 0.0025 73.269 -73 . 269 0.874 0.864 

0.1666 0.0028 73.301 -73 . 301 0 .906 0 .896 

0 . 1833 0 . 0031 73 . 279 -73 . 279 0 .884 0 .874 

0.2000 0.0033 73 . 184 -73 . 184 0.789 0. 781 

0. 2166 0.0036 73.058 -73 . 058 0.663 0.658 

0 . 2333 0. 0039 72 ~894 -72 .894 0.499 0.496 

0 .2500 0 .0042 72 . 774 -72 . 774 0.379 0.377 

0 .2666 0.0044 72 .676 -72 .676 0. 281 0. 280 

0. 2833 0.0047 72 .603 -72 .603 0. 208 0. 207 

0.3000 0.0050 72 .540 · 72 . 540 0 . 145 0. 145 

0. 3166 0.0053 72.499 -72.499 0.104 0. 104 

0.3333 0. 0056 72 .448 -72 .448 0. 053 0.053 

0. 4166 0.0069 72 . 249 -72 . 249 -0 . 146 -0 . 146 
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__ Hanford Coo~~;~.-,~;-_·-----~-~_-:::,::_-_______ _ 

3"6 • 
Interval T ened --''8'8~_--''i-~_1 

_ _..y. ____ '=l-___ · (,,_(.,...,~..._/¥-____ Depth Interval . 8 8' . 'i A 1 - (, -=f. 3 8 I 
::rH5rANrANt:f.)<,t.:, s,uc,, 7.~!:, T 

Test Type /NJ{%c [t ory lw1 [d µ(((/\(\IA L • Borehole Depth 8 8 · '-/ ;) 
lnmuction UicO t.<Jfl<!.-C/lJ-7-'/- E II 10 · / 

EQUIPMENT 
NAME DESCRIPTION 

&e-CT/Z.IC. .So'-/Jl>E~ ;5,oUN~T SA}- ET-~-

_D_~_ll\ _______ L_oe: .... :z_(;z .... € __ JL_. _______ -1AJ-$,n,1 IAlc. $/V. - .:? k I '1 2 

__ ~_E._:.ss_u._'R.c:=-------1£A ___ Al_!!ro __ ~ __ t:R....~--- .:z;.;-sJ7-1.1 .1;.Jc. .s.,J,- &>l~ .;z ~ <e 

S'-'-'6'~1,J4 £a7.> :i.o'yr,.o' 

MEASUREMENT DATUM WELL HEAD DIAGRAM 

Control Datum 7<5'po..t:LAS(,-t.kz t'' <r.o.c. ~,,) 
Elevation ____ M __ ~----------

c /. 
Electric Sounder ___ T.i_._0_. _, _c ______ _ 

7.°"'. C. / ,, Steel Tape _____ v __ c:, _________ _ 

r---(,'' ~ 

r- 1 ·~ { l 
3' 

,, 
Pressure Transducer __ T."_. o_. c_. _b ______ _ 

COMMENTS 

..JA-fflE.& A-LoA~.S. 
Sign and Print Name 

BO-6000-295 (05189) 
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INSTANTANEOUS SLUG TEST DATA SHEET Page_l__ot# 
INJFc T10N 

Borehole l 1t-t - N - 31 Time /:::,-y:::,-- Jn,'{d.,rn b&jc/4ae /S::,""':'J- - in.J'cd,'M . 
1J '3 ,'-/ .:l I - U,"~• ~fl' I > 

Interval Tested ~t. ii ~,A 7DC. Transducer Measurement Uni ts ;=-,~ f 

Depth lo Waler 71-/ =7 I I Depth to Tra nsducer 9...2. z.Z. I 
(ltuL 

Date u_lsL11_ Initial Pressure (P,} =r L. 1_/._Q. I 

Measured by J {J_c:t:J ~~ IJ . t'ocd ~ S Slug Level or Pressure (Pmu} !st. 'i. . 'j_ 2 2 
Barometer Reading 

Slug Volume • l 3 fa'.1 (Beginning) • tY.d - (End) -A'd- Borehole Diameter ,,..J ,, 

Time Pressure Time Preuure Time Prenure 

Observed Elapsed Trans. Measurement Observed Elapsed Tram. Measurement Observed Elapsed Trans. Meuurement 

~ -

"' I;'-,.. ~ ...._,.. 
-=- · 

"' c::. 
:.."t'-·. '""' ir...:: ' 

~ :S~e. 6 1-4,:.ch erl. , .. 
.lc.-L-· ...... ~ . -~ ~-- "' "' ~ 

"' ... . I 

"' ! 

"' ... ""' -Sec ,..., ~c. ch e.d I 

d.~ I 
~ 

"" I'-..__ 

"' I 

~ 
~ I 

~ 

~ 
~ 
~ 
~ 

-<-~~-11-~ - Ja.hlt~ ,4. Cog_k~ /~& i 
Recorded by I 

(Sign and Print Namel[)-29 (Date) I 
i 

8D-6000-293 (07190) 

•• 
'

' ·.··_._. ___ ::_: .•• _._·.: .. :'.•·' '..·--·-: __ :.- _:_, ___ .. _. , ___ =. _: < :" :··:~ ·, ·,, ~ ~ '\:" ,~ 
. . -:_,_'..: ~ -:·. '"'~\-j-\i: --~ 
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WHC-SD- EN-DP-040 , Rev . O 

N-71 BASELINE FOR SLUG TESTS 

SE2000 
Envirorvnental Logger 

11/06 07:46 

Unit# 192 Test 3 

INPUT 1: Level (F) TOC 

Reference 71.710 
SG 1.000 
Linearity 0.000 
Scale factor 9.998 
Offset 0.000 
Delay mSEC 50.000 

Step 0 11/05 15:47:10 

Time:min Time:hrs D-T-W:ft d(WL):Ft 

·-- --- -- ......... ... .................. ... ... ... ......... -· --··--
0 0.0000 71. 735 -71. 735 

1 0. 0167 71 . 735 -71. 735 
2 0.0333 71 . 735 -71 . 735 

3 0. 0500 71 . 735 -71.735 
4 0. 0667 71.732 -71. 732 
5 0 .0833 71 . 728 -71. 728 
6 0. 1000 71.725 -71. 725 
7 0. 1167 71.722 -71. 722 
8 0. 1333 71. 719 -71. 719 
9 0 . 1500 71. 716 -71. 716 

10 0. 1667 71. 713 -71. 713 

-... ··""·~ : ~ , - ' ........... _' . 
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WHC-SD-EN-DP-040, Rev. O 

N-71 SLUG INJECTION 

SE2000 
Environnental Logger 

11/06 07:44 

Unit# 192 Test 4 

INPUT 1: level (F ) TOC 

Reference 71 . 710 
SG 1.000 
Linearity 0. 000 
Scale factor 9 .998 
Offset 0. 000 slug vollme = 0.13 ft3 
Delay mSEC 50 . 000 theoretical d(Y) = 1.5 ft 

Step 0 11/05 15:58:00 

Time:min Time:hrs D·T-~:Ft d(~l):Ft d(Y):Ft d(Y)/dYo) 

-------- -------- -------- -------- -------- ---- -- --
0.0000 0.0000 70.058 -70.058 1.652 1. 1013 
0.0083 0.0001 69.922 ·69.922 1.788 1. 1920 
0.0166 · 0.0003 72. 152 -72.152 -0.442 -0.2947 
0.0250 0.0004 71.040 -71.040 0.67 0.4467 
0.0333 0.0006 71.223 -71.223 0.487 0.3247 
0.0416 0.0007 71.394 -71.394 0.316 0.2107 
0.0500 0.0008 71.252 -71.252 0.458 0.3053 
0.0583 0.0010 71.353 -71.353 0.357 0.2380 

0.0666 0.0011 71.381 -71.381 0.329 0.2193 
0.0750 0.0013 71.283 -71.283 0.427 0.2847 
0.0833 0.0014 71.410 -71.410 0.3 0.2000 
0.1000 0.0017 71.350 -71.350 0.36 0.2400 
0.1166 0.0019 71.406 -71.406 0.304 0.2027 
0.1333 0.0022 71.441 -71.441 0.269 0. 1793 
0.1500 0.0025 71.444 -71.444 0.266 0.1m 
0.1666 0.0028 71.419 -71.419 0.291 0. 1940 
0. 1833 0.0031 71.463 -71.463 0.247 0. 1647 
0.2000 0.0033 71.492 -71.492 0.218 o. 1453 
0.2166 0.0036 71.488 -71.488 0.222 0.1480 
0.2333 0.0039 71.498 -71.498 0.212 0.1413 
0.2500 0.0042 71.514 -71.514 0.196 0. 1307 

0.2666 0.0044 71.520 -71.520 0.19 0. 1267 

0.2833 0.0047 71.526 -71.526 0.184 0. 1227 

0.3000 0.0050 71.536 -71.536 0.174 0.1160 

0.3166 0.0053 71.542 · 71.542 0.168 0.1120 

0.3333 0.0056 71.552 -71.552 0.158 0.1053 

0.4166 0.0069 71.580 -71. 580 0.13 0.0867 

0.5000 0.0083 71 .605 -71.605 0.105 0.0700 
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WHC-SD-EN-DP-040 , Rev . 0 

N-71 SLUG INJECTION 

Time:min Time:hrs D-T-~:ft d(~L):ft d(Y):ft d(Y)/dYo) 

--------- -------- - ------- - -------- -------- --------
0.5833 0.0097 71.624 -71.624 0.086 0.0573 f' t.j ~ - (o 
0.6666 0.0111 71.640 -71.640 0.07 0. 0467 

0. 7500 0.0125 71 . 653 -71.653 0.057 0. 0380 

0. 8333 0.0139 71.662 -71.662 0. 048 0.0320 

0.9166 0.0153 71.668 -71.668 0.042 0.0280 

1.0000 0.0167 71.675 -71.675 0.035 0.0233 

1.0833 0.0181 71 .681 · 71.681 0.029 0.0193 

1. 1666 0.0194 71.684 -71.684 0.026 0. 0173 

1.2500 0.0208 71.687 -71.687 0.023 0.0153 
1.3333 0.0222 71.687 -71.687 0.023 0.0153 

1.4166 0.0236 71.691 -71.691 0.019 0.0127 

U"J 1.5000 0.0250 71.694 -71.694 0.016 0.0107 

'-0 1.5833 0.0264 71.694 -71.694 0.016 0.0107 
-=,,, 

r:::::t 1.6666 0.0278 71 . 694 -71.694 0. 016 0.0107 

• -·' 
1. 7500 0.0292 71.697 · 71.697 0. 013 0.0087 

N 1.8333 0. 0306 71.697 -71. 697 0. 013 0. 0087 
~ 1. 9166 0. 0319 71.697 -71.697 0. 013 0. 0087 
~ ... 
' 2. 0000 0.0333 71.700 -71. 700 0. 01 0.0067 - 2. 5000 0.0417 71.703 -71. 703 0.007 0.0047 
~ 

3. 0000 0.0500 71.703 -71. 703 0.007 0.0047 

3.5000 0.0583 71 . 703 -71. 703 0.007 0. 0047 

4.0000 0. 0667 71 . 703 -71.703 0. 007 0. 0047 

4. 5000 0.0750 71 . 700 -71. 700 0. 01 0. 0067 

5. 0000 0.0833 71.700 -71. 700 0.01 0. 0067 

5. 5000 0.0917 71.697 -71.697 0.013 0. 0087 

6 . 0000 0.1000 71.697 -7-1.697 0.013 0.0087 

6 . 5000 0. 1083 71.697 -71.697 0. 013 0. 0087 

7.0000 o. 1167 71.697 -71.697 0.013 0. 0087 

7. 5000 o. 1250 71 .697 -71.697 0.013 0. 0087 

8 . 0000 0.1333 71.697 -71.697 0. 013 0. 0087 

8 .5000 0.1417 71.697 -71. 697 0.013 0.0087 

9.0000 0.1500 71.697 -71.697 0.013 0.0087 

9. 5000 0.1583 71.697 -71.697 0.013 0. 0087 

10.0000 0.1667 71.697 -71. 697 0 .013 0. 0087 

·.-;:. 
.. 
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WHC-SO-EN-DP-040, Rev. 0 

N-71 SLUG WITHDRAWAL 

SE2000 

'6-b Envirorvnental Logger f' '2) 
11/06 07:42 

Unit# 192 Test 5 

INPUT 1: Level (F) TOC 

Reference 71. 710 
SG 1.000 
Linearity 0.000 

'...0 Scale factor 9 .998 
'....c Offset 0.000 -I=:!'. Delay mSEC 50.000 

It slug rod volune = 0.13 ft3 
:::F 
~ Step 0 11/05 16:10:32 theoretical d(y) = 1. 5 ft 
"-!. 
~~ 
.._.,r.:--, Time:min Time:hrs D-T-W:Ft d(WL):Ft d(Y):Ft d(Y)/d(Yo 

-· -------- ----- --- -------- ----- --- ---- ---- ---- -- ·· ~--, 
0.0000 0.0000 n.212 -12.2n 0.562 0.3747 
0.0083 0.0001 73.355 -73.355 1.645 1.0967 
0.0166 0.0003 73.197 -73.197 1.487 0.9913 
0.0250 0.0004 73.026 · 73.026 1.316 o.8m 
0.0333 0.0006 n.909 -72.909 1.199 0.7993 
0.0416 0.0007 72.805 -72 .805 1.095 0.7300 
0.0500 0.0008 72.688 -72.688 0.978 0.6520 
o:0583 0.0010 72.600 -72.600 0.89 0.5933 
0.0666 0.0011 72.502 -72.502 0.792 0.5280 
0.0750 0.0013 72.411 -72.411 0. 701 0.4673 
0.0833 0.0014 72 .341 · 72.341 0.631 0.4207 
0.1000 0.0017 72 . 231 -72.231 0.521 0.3473 
0.1166 0.0019 n.148 · 72.148 0.438 0.2920 

''.- 0. 1333 0.0022 72 . 088 -72.088 0.378 0.2520 
:\··= 

0. 1500 0.0025 72 . 041 -72.041 0.331 0.2207 
0.1666 0.0028 72.006 -n.006 0.296 o. 1973 
0.1833 0.0031 71.978 -71.978 0.268 0.1787 
0.2000 0.0033 71.959 -71.959 0.249 0.1660 
0.2166 0.0036 71.937 ·71.937 0.227 0.1513 
0.2333 0.0039 71.921 -71. 921 0.211 0. 1407 
0.2500 0.0042 71.905 -71.905 0.195 0. 1300 
0.2666 0.0044 71.893 -71.893 0.183 o. 1220 
0.2833 0.0047 71.880 -71.880 0.17 0.1133 
0.3000 0.0050 71.867 -71.867 0.157 0.1047 
0.3166 0.0053 71.858 -71.858 0.148 0. 0987 

0.3333 0.0056 71.848 -71.848 0.138 0.0920 

0.4166 0.0069 71 .814 -71.814 0.104 0.0693 

0.5000 0. 0083 71.785 -71. 785 0.075 0.0500 
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WHC-SD- EN-DP-040, Rev . 0 

N-71 SLUG UITHDRAUAL 

Time:min Time:hrs D· T· Y:ft d(YL):ft d(Y):ft d(Y)/d(Yo 

--- --- -- --- ---- - ----- --- ------ -- --- -- --- _,.. ___ ___ 

{p Jls (p 0. 5833 0.0097 71.763 -71. 763 0 . 053 0 . 0353 

0.6666 0.0111 71 . 751 - 71 . 751 0.041 0.0273 f ' 
0.7500 0.0125 71. 741 · 71. 741 0.031 0.0207 

0.8333 0.0139 71. 732 · 71. 732 0.022 0.0147 

0.9166 0.0153 71.725 · 71. 725 0.015 0.0100 
1.0000 0.0167 71.722 -71. 722 0.012 0.0080 
1.0833 0.0181 71.719 · 71. 719 0.009 0.0060 

1. 1666 0.0194 71.719 · 71. 719 0 . 009 0.0060 

1.2500 0.0208 71. 716 · 71. 716 0.006 0.0040 

1.3333 0.0222 71.716 · 71. 716 0.006 0.0040 
1.4166 0.0236 71. 716 ·71. 716 0.006 0.0040 

f"'-'. 
t.5000 0.0250 71.713 -71. 713 0.003 0.0020 

,.o 1.5833 0.0264 71. 713 · 71. 713 0.003 0.0020 
-== 1.6666 0.0278 71. 713 ·71. 713 0.003 0 . 0020 
c:::l 

If 1. 7500 0 . 0292 71. 713 -71 . 713 0. 003 0.0020 
- .. "'"?--· . 1.8333 0 . 0306 71. 710 -71. 710 0 0.0000 
~ 
e--..! 1.9166 0 . 0319 71.713 -71. 713 0.003 0. 0020 
~ 

2.0000 0.0333 71. 710 · 71. 710 0 0.0000 --= 
~ 2. 5000 0.0417 71.710 · 71. 710 0 0 . 0000 
~"" 3.0000 0.0500 71.710 · 71. 710 0 0.0000 

3 . 5000 0.0583 71. 713 · 71. 713 0.003 0.0020 

4 .0000 0.0667 71 . 710 · 71. 710 0 0 . 0000 

4 . 5000 0.0750 71. 710 · 71. 710 0 0 . 0000 

5 . 0000 0. 0833 71 . 710 -71. 710 0 0 . 0000 

5. 5000 0 . 0917 71 . 710 -71. 710 0 0.0000 

6 . 0000 0. 1000 71. 710 · 71. 710 0 0.0000 

6 . 5000 0 . 1083 71. 710 ·ll .710 0 0 .0000 

7 .0000 0. 1167 71. 710 -71.710 0 0 . 0000 

7. 5000 0 . 1250 71.710 · 71. 710 0 0.0000 

8 . 0000 0 . 1333 71. 710 -71. 710 0 0 .0000 

8 . 5000 0 . 1417 71.706 -71. 706 -0 .004 -0.0027 

9 . 0000 0.1500 71.706 -71. 706 -0.004 -0.0027 

9. 5000 0.1583 71 . 706 ·71. 706 -0.004 -0.0027 
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Slug Injection - Well ~I- 71 
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WHC-SD-EN-DP-040, Rev . 0 

Slug Withdrawal - Well N- 71 

-71 .7 

- 7 1.8 -

-- 7 1 .9 

-72 .0 

-72 . 1 

-72 .2 

,,...._ -72 .3 .., 
..... .___, 
\.. .-72 .4 
(I) .., 
0 - 72 .5 
~ 

0 -72.6 .., 
.c -72.7 -.., 

cr,, Q. 
(I) 

'-..0 -0 -72 .~ 
-== 
c::::, -72 .9 

"' ~~ -73.0 
~ 
~ - 73.1 
~ -~1 -73 .2 
~ cy..., -73 .3 

-73 .4 
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time (min) 

Slug Withdrawal - Well ~~ - 71 

ea rly time data 
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199-N-71 Slug Injection Calculations 

**************************************************** 
THE BELOW HYDRAULIC CONDUCTIVITY VALUE WAS CALCULATED 
USING THE BOUWER AND RICE SLUG TEST METHOD. 
SOURCE= "THE BOUWER AND RICE SLUG TEST -AN UPDAT E" 
GROUND WATER, VOL 27, NO. 3, MAY -JUNE 1989. 

RADIUS OF CASING USED IN CALCULATIONS HAS BEEN 
CORRECTED FOR THE THICKNESS OF GRAVEL OR SAND 
PACK DUE TO WATER LEVEL CHANGES IN THE SCREEN OR 
OPEN INTERVAL OF WELL . 

************************************************ 

.2298 

Le (ft) 

.3330 16.7000 16.7000 

H ( ft) 

40 .0000 
************************************************ 

Ljr = 50.1501500 
A= w 3 .1010890 
B= 5.087996E-001 
C= 2.7160790 
SANDPACK POROSITY= 3.000000E -001 
t (min)= 1.0000000 
1/t= 1.0000000 
Y

0
• (ft) 3.600000E-001 

Yt= (ft) 3.200000E-002 
1/t ln(Y.JYt)= 2.4203680 
ln[(H-Lwflrwl= 4. 2480660 
ln(rjrw)= 2.5913180 

************************************************ 
K (ft/day)= 14 .2745200 
************************************************ 
T Of THE SATURATED SCREEN INTERVAL 
(ft /day)= 238.3845000 
************************************************ 
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199-N-71 Slug Withdrawal Calculations -- early time 

**************************************************** 
THE BELOW HYDRAULIC CONDUCTIVITY VALUE WAS CALCU LATED 
USING THE BOUWER AND RICE SLUG TEST METHOD. 
SOURCE= "THE BOUWER AND RICE SLUG TEST-AN UPDATE" 
GROUND WATER, VOL 27, NO. 3, MAY-JUNE 1989. 

RADIUS OF CASING USED IN CALCULATIONS HAS BEEN 
CORRECTED FOR THE THICKNESS OF GRAVEL OR SAND 
PACK DUE TO WATER LEVEL CHANGES IN THE SCREEN OR 
OPEN INTERVAL OF WELL . 
************************************************ 
r c (ft) r w (ft) Le (ft) Lw (ft) H (ft) 
---------------- ----------------------------------

.2298 .3330 16.7000 16.7000 40.0000 
************************************************ 
Ljr =- 50.1501500 
A= w 3 .1010890 
B= 5.087996E-001 
C= 2.7160790 
SANDPACK POROSITY= 3.000000E-001 
t (min)= 2.000000E-001 
1/t~ 5.0000000 
Y

0
= (ft) 1.7000000 

Yt= (ft) l.600000E-001 
1/t ln(Y,/Yt)= 11.8160500 
ln[(H-LJ/rwl= 4.2480660 
ln(rjrw)= 2.5913180 

************************************************ 
K (ft/day)= 69.6871000 
This value probably represents the sand pack. 
************************************************ 
T Of THE SATURATED SCREEN INTERVAL 
( ft /day)= 1163 . 7750000 
This value probably represents the sand pack. 
************************************************ 
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WHC- SD- EN- DP-040 , Rev. 0 

199-N-71 Slug Withdrawal Calculations -- Middle time 

**************************************************** 
THE BELOW HYDRAULIC CONDUCTIVITY VALUE WAS CALCULATED 
USING THE BOUWER AND RICE SLUG TEST METHOD . 
SOURCE= "THE BOUWER AND RICE SLUG TEST-AN UPDATE" 
GROUND WATER, VOL 27, NO. 3, MAY-JUNE 1989. 

RADIUS OF CASING USED IN CALCULATIONS HAS BEEN 
CORRECTED FOR THE THICKNESS OF GRAVEL OR SAND 
PACK DUE TO WATER LEVEL CHANGES IN THE SCREEN OR 
OPEN INTERVAL OF WELL . 

************************************************ 
H ( ft) 

.2298 .3330 16.7000 16 .7000 40.0000 
************************************************ 
L/rw = 50 .1501500 
A= 3.1010890 
B= 5.087996E-001 
C= 2.7160790 
SANDPACK POROSITY= 3.000000E-001 
t (min)= 1.0000000 
1/t= 1.0000000 
Y

0
= (ft} 5.000000E-001 

Y-i= (ft) l.lOOOOOE-002 
llt ln(Y,/Yt)= 3.8167130 
ln[(H-LwYlrwl= 4.2480660 
ln(r./rw)= 2.5913180 
****¼******************************************* 
K (ft/day)= 22 .5096900 
************************************************ 
T Of THE SATURATED SCREEN INTERVAL 
(ft /day)= 375 .9119000 
************************************************ 
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WHC-SD-EN-DP-040, R~v . 0 

AQUIFER TEST SUMMARY 

WELL 199-N-72 DEVELOPMENT AND RECOVERY 

Purpose of Tests: The well was pumped for development. Water levels were 
measured during drawdown and recovery for use in estimating aquifer 
transmi ss i vity. 

Hydrogeologic Unit Tested: The uppermost aquifer (Ringold Formation), 
comprising sand and gravel 

Thickness of Aquifer: 40 ft (estimated; borehole did not fully penetrate 
aquifer) 

Depth of Screened or Open Interval Exposed to Aquifer During Test: Screened 
88.33 to 67.30 ft below top of casing; Water level at 68.01 ft below top of 
casing; tested thickness• 20.32 ft 

Diameter of Well Casing: 4 in. (0.333 ft) 

Diameter of Well Screen: 4 in. (0.333 ft) 

Diameter of Screen plus Sand Pack: 8 in (0.667 ft) 

Porosjty of Sand Pack: 0.30 (estimated) 

Observation We]l(sl Used: None Distance from Pumping Wel l : N/A 

Depth of Screened Interval of Observation Well: N/A 

Date of Tests: 7 Nov 91 Start Time of Test: 08:26 

Pumping Rate: Average discharge= 12.2 gal/min (2300 ft3/d) 

Duration of Test : Discharge : 22 min ; Recovery monitored for 16 min 

Water-Level Measurement Methods: Pressure transducer with data logger 

Maximum Change in Water Level: 1.91 ft 

RESULTS: 

Cooper and Jacob (1946) attempted unsuccessfully . 

Remarks : 

The extremely short duration of this test limited interpretation. 

Cooper and Jacob analysis: The semilog plot produced a straight line 
from which a Twas estimated. However, the data analyzed were all in the 
first 2 min of the test, during which time borehole storage was dominant. 
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WHC-SD-EN-DP-040, Rev . 0 

AQUIFER TEST SUMMARY 

WELL 199-N-72 SLUG INJECTION AND WITHDRAWAL 

Purpose of Tests: To estimate aquifer transmissivity or hydraulic 
conductivity 

Hydrogeologic Unit Tested: The uppermost aquifer (Ringold Formation), 
comprising sand and gravel 

Thickness of Aquifer: 40 ft (estimated; borehole did not fully penetrate 
aquifer) 

Depth of Screened or Open Interval Exposed to Aquifer During Test: Screened 
88.33 to .67.30 ft below top of casing; Water level at 68.01 ft below top of 
casing; tested thickness= 20.32 ft 

Diameter of Well Casing: 4 in. (0.333 ft) 

c::,: Diameter of Well Screen: 4 in. (0.333 ft) 
• -ij,,-:. 

N Diameter of Screen plus Sand Pack: 8 in (0 .667 ft) 
. f°'.....! 

... \·· 

.. 
···~:'"" ... 
5 ....,, 

Porosity of Sand Pack: 0.30 (estimated) 

Observation We]l{s} Used: None Distance from Pumping Well: N/A 

Depth of Screened Interval of Observation Well: N/A 

Date of Tests: 8 Nov 91 Start Time of Test: 09:39 

Slugging Rod Dimension: 2-in-diameter by 6-ft length (0.13 ft3
) 

Duration of Test: Injection: 12 min; Withdrawal: 12 min 

Water-Level Measurement Methods: Pressure transducer with data logger 

Maximum Change in Water Level: 2.5 ft (see remarks) 

RESULTS: 

Transm~ssiiiity Hydraulic 
Methods < ft /d) Conducti-~i ty Storativity 

(ft/d) 

Bouwer and Rice: lniection 400 19 Not determined 

Bouwer and Rice: ~ithdrawal 430 21 Not determined 

Cooper et al.: ~ithdrawal 440 22 Not determined 

* Bouwer and Rice method estimates hydraulic conductivity; Cooper et al. estimates transmissivity. The 
other property was estimated by the equation T=Kb, where b = screened aquifer thickness. 
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WHC-SD- EN-DP-040, Rev. 0 

Remarks : 

Water levels recovered rapidly (approximately 1 min) after slug 
injection and withdrawal. Very early data after slug injection oscillated 
significantly and were not analyzed. 

Bouwer and Rice anlaysis: Withdrawal data appear to il l ustrate a change 
in slope at 0.15 min. The early data are believed to be indicative of the 
more permeable sand pack. Sand pack conductivity was calculated to be 
77 ft/d . 

Cooper et al. analysis: Injection data could not be mat ched to a type 
curve. Withdrawal data matched best to the "line source approximation" on the 
Cooper t ype curves; however, it was a poor match. 

Results from the two methods for injection and withdrawal are in good 
agreement. 
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' WHC-SD-EN-DP-040 Rev. 0 
·~911_/_ or la_ ORAWOOWN/RECOVERY' 

; 

Well Oes1gn•t1on L~1-N·l;3 o.,. a- 1-:1., 

Well Depth '68 - 3]a' BIQC Screened tntt,...•1 8~. 3 ;3 ' - Cr._ z. 30 
I 

Pumping Me1nao C!.aa s ia. a -f.. Di"~~b Gt ''-ff c:: 
Eo u,om ent usea to M~ 4Su re Water Lev~I £ - Tc. 0 f h-raY<S d«u,C S. N £ [- '::),- /jt., ;) ,3( .. z. C.1l1bac1on Duot / • ..;>•/-9k /:,--7-7 -z.. I I 

Eo u,oment Used to Me ,Hure Flow -NA- S. N. -Nd - C•l1bac1on Duof - N,1;-

Measuring i'o1nt ~of) o.f. t,, ,, C. ".::i ,n-8 ( TOCJ Pump Start r,mt 0~;2,5 PumcStoor,me O~f] ,--,-

r,me Water Level I 01sch•rc;11 

Ruomg W•ttr Li?vtl Reao:r.c; 

Date T,m11 
un,t: Unit: Unot: 

I\ ...Q,._,,,.J<er m,,_ .,LJ.,t'),.1 

\ I 1 ::1 . ,;/ <,P/h ~-.,,,_ / /.;,..;. la l- <! r 

\ \ ~ck.::: JC 
V / 

56 4- o /~7 ~c 

\ \ I 
= //. l<,Prn . 

\ \ 
\ \ 

i\ \ 
\ \ 

\ \ 
I \ \ 

\ \ 
\ \ 
I\ \ 

Sf;,= A-TTA<'. >le ,, \ 
7'1A- z-.4 \ 

\ \ 
\ \ 

\ \ 
\ \ - \ \ 

I \ 
"\ \ 
\ \ 

\ \ 
\ \ 

\ \ 
\ \ 

\ \ 
S,gnature of Recorder ~ed A. c~ .J.(1. C!J. (. ~ ti:- (\ 1~ 1,- S Date 1~/41 

I / Sign and Pront Name 
A -6000-402 (OJ~O) 
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WHC-SD- EN-DP-040, Rev . 0 

WELL N-72 BASELINE 

SE2000 
Envirorvnental Logger 

11/08 14:51 

Unit# 192 Test 

INPUT 1: Level (f) TOC 

Reference 68.010 

SG 1.000 
Linearity 0.000 
Scale factor 9.998 

Offset 0.000 
Delay mSEC 50.000 

Step 0 11/07 08:15:22 

Time:min Time:hrs D-T-W:ft 
-.. -- .. -.. - ... --...... --.. --------

0 0.0000 68.010 

1 0.0167 68.000 

2 0.0333 67.997 
3 0.0500 67.994 
4 0 . 0667 67.994 

5 0. 0833 67.994 
6 0.1000 67.994 

7 0.1167 67.994 

8 0 . 1333 67.994 

9 0. 1500 67.994 
10 0. 1667 67.997 

.,: •,.'· ·,_ ·• : .. :.• ~ .. - ... \' 

d(WL):ft 
.................... 
-68.010 
-68.000 
-67.997 
-67 .994 
-67.994 
-67.994 
-67.994 
-67.994 
-67.994 
-67.994 
-67.997 
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WHC-SD-EN-DP-040 , Rev . 0 

YELL N-72 DEVELOPMENT 

✓t· 3 40 
SE2000 

Envirorvnental Logger 
11/08 14:49 

Unit# 192 Test 2 

INPUT 1: Level (f) TOC 

Reference 68.010 
SG 1.000 

~ Linearity 0.000 co Scale factor 9.998 """----= 

c::::l Offset 0.000 
t 

~n ._;, Delay mSEC 50.000 
t:"'-..,_f 
it"-...! 
k~ Step 0 11/07 08:26:08 
-...:_::,, Corrected .... 
~...., Time:min Time:hrs O· T·Y:ft d(YL):ft Drawdown:ft Orawdown:ft 

-------- -------- ----·--- -- ----- - ------ ---- ------ ------
' . . , 

0.0000 0. 0000 68.647 -68.647 0.637 0.632 ~-: 

0.0083 0. 0001 68.215 -68.215 0.205 0.204 
0.0166 0. 0003 68 . 284 -68 . 284 0.274 0.273 
0.0250 0. 0004 68.351 -68.351 0.341 0.340 
0.0333 0. 0006 68 . 426 -68.426 0.416 0.414 
0.0416 0 .0007 68.486 -68 .486 0.476 0.473 
0.0500 0. 0008 68.537 -68.537 0.527 0. 524 
0. 0583 0.0010 68.572 -68 . 572 0.562 0.558 
0.0666 0. 0011 68 .616 -68.616 0.606 0.601 
0.0750 0. 0013 68 .651 -68.651 0.641 0.636 

··"'.:n 0.0833 0. 0014 68.685 -68 .685 0.675 0.669 
0. 1000 0.0017 68. 748 -68 . 748 0.738 0.731 

.-i.> 0. 1166 0. 0019 68.796 -68.796 0. 786 0.778 
0.1333 0.0022 68.846 -68 .846 0.836 0.827 

_:..::: 0.1500 0. 0025 68 .897 -68.897 0.887 0.877 
·• 

\/ 0.1666 0.0028 68.928 -68.928 0.918 0.907 
0. 1833 0.0031 68.976 -68.976 0.966 0. 954 
0. 2000 0.0033 69.014 -69.014 1.004 0. 991 

... ---:. 
0.2166 0.0036 69 . 042 -69 .042 1.032 1.019 

0.2333 0.0039 69.083 -69.083 1.073 1.059 
0.2500 0.0042 69 . 099 -69.099 1.089 1.074 

0.2666 0. 0044 69.118 -69 . 118 1.108 1.093 

0.2833 0.0047 69.134 -69. 134 1. 124 1. 108 

0.3000 0.0050 69 . 165 -69.165 1. 155 1.138 

0.3166 0. 0053 69. 175 -69.175 1.165 1. 148 

0.3333 0. 0056 69. 197 · 69 . 197 1. 187 1. 169 

0. 4166 0.0069 69 . 260 -69 . 260 1.25 1.230 
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WHC- SD- EN-OP-040 , Rev . 0 

WELL N-72 DEVELOPMENT 

Corr ected 
Time:min Time:hrs D-T-Y:ft d(Yl):ft Drawdown:ft Drawdown:Ft 

,_ .. , 

0. 5000 
0.5833 
0.6666 
0.7500 
0.8333 
0.9166 
1.0000 
1.0833 
1.1666 
1.2500 
1.3333 
1.4166 
1.5000 
1.5833 
1.6666 
1. 7500 
1.8333 
1.9166 
2. 0000 
2.5000 
3.0000 
3. 5000 
4.0000 
4.5000 
5.0000 
5.5000 
6 . 0000 
6 . 5000 
7. 0000 

0.0083 
0.0097 
0.0111 
0.0125 
0.0139 
0.0153 
0.0167 
0.0181 
0.0194 
0.0208 
0.0222 
0.0236 
0.0250 
0.0264 
0.0278 
0.0292 
0.0306 
0.0319 
0.0333 
0.0417 
0.0500 
0.0583 
0.0667 
0.0750 
0.0833 
0. 0917 
0. 1000 
0. 1083 
o. 1167 

69.352 -69 .352 
69.405 -69.405 
69 .453 -69 .453 
69.506 -69.506 
69 . 547 -69.547 
69.576 -69 .576 
69. 617 -69.617 
69 .642 -69.642 
69.661 -69.661 
69.686 -69.686 
69.686 -69.686 
69.724 -69.724 
69.734 -69.734 
69 . 737 -69.737 
69. 759 -69.759 
69. 765 -69 . 765 
69.771 -69.771 
69.778 -69.778 
69. 797 -69.797 
69.809 -69.809 
69.835 -69 .835 
69 .850 -69.850 
69.844 -69.844 
69 .841 -69.841 
69.854 -69 .854 
69 .847 -69 .847 
69 .863 -69 .863 
69 .869 -69 .869 
69 .869 -69 .869 

7 . 5D00 0 . 1250 69 . 850 -69 . 850 
8 . 0000 0.1333 69.873 -69 .873 
8.5000 0.1417 69. 876 -69 .876 
9.0000 
9 . 5000 

10.0000 
12.0000 
14.0000 
16.0000 
18. 0000 
20 . 0000 
22 . 0000 

0.1500 
0.1583 
0.1667 
0. 2000 
0.2333 
0.2667 
0.3000 
0.3333 
0.3667 

69 .863 -69.863 
69.873 -69.873 
69.873 -69 .873 
69.888 -69 .888 
69. 891 -69.891 
69.904 -69.904 
69.907 -69.907 
69.920 -69.920 
69 .926 -69.926 

1.342 
1.395 
1.443 
1.496 
1.537 
1.566 
1.607 
1.632 
1.651 
1.676 
1.676 
1. 714 
1. 724 
1. 727 
1. 749 
1. 755 
1. 761 
1.768 
1.787 
1.799 
1.825 
1.84 

1.834 
1.831 
1.844 
1.837 
1.853 
1.859 
1.859 
1.84 

1.863 
1.866 
1.853 
1.863 
1.863 
1.878 
1.881 
1.894 
1.897 
1.91 

1.916 

0-50 

1.319 
1.371 
1.417 
1.468 
1.507 
1.535 
1.575 
1.599 
1.617 
1.641 
1.641 
1.677 
1.687 
1.690 
1. 711 
1. 716 
1.722 
1. 729 
1.747 
1.759 
1. 783 
1. 798 
1.792 
1. 789 
1.801 
1.795 
1. 810 
1.816 
1.816 
1.798 
1.820 
1.822 
1.810 
1.820 
1.820 
1.834 
1.837 
1.849 
1.852 
1.864 
1.870 

·: ; ;••.--
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WHC-SD-EN-DP-040, Rev. 0 

~ELL N-72 RECOVERY 

f · 5" % 0 

SE2000 
Environmental Logger 

11/08 14:48 

Unit# 192 Test 3 

" INPUT 1: Level (f) TOC 

' 
Reference 68.010 
SG 1.000 ~- Linearity 0.000 

~ Scale factor 9.998 -=, 

c=J_ Offset 0.000 
Jf ~- Delay mSEC 50.000 
~ ~· I'<~ Step 0 11/07 08:50:15 tp ;22 min 
....,,,, Corrected ..... -~ c:.'!'",- Time:min Time~hrs O·T-~:Ft d(~L):ft Orawdown:ft Orawdown:Ft (tr+tp)/tr 

-------- -------- -------- -------- ---------- ---------- --------
0.0000 0.0000 69.753 -69.753 1.743 1.705 

i) 0.0083 · 0.0001 69.664 -69.664 1.654 1.620 2651.60 
0.0166 0.0003 69.598 -69.598 1.588 1.556 1326.30 

0.0250 0.0004 69.535 -69.535 1.525 1.496 881.00 

0.0333 0.0006 69.475 -69.475 1.465 1.438 961.66 
0.0416 0.0007 69.468 -69.468 1.458 1.431 529.85 
0.0500 0.0008 69.367 -69.367 1.357 1.334 441.00 

I< 
0.0583 0.0010 69.314 -69.314 1.304 1.283 378.36 

0. 0666 0.0011 69.269 -69 .269 1.259 1. 239 331.33 

0.0750 0.0013 69.219 -69.219 1.209 1.191 294.33 

0.0833 0.0014 69.175 -69.175 1.165 1.148 265. 11 

o. 1000 0.0017 69.086 -69.086 1.076 1.062 221.00 

0.1166 0.0019 69.004 ·69.004 0.994 0.982 189.68 

0.1333 0.0022 68.935 -68.935 0.925 0.914 166.04 

I 0. 1500 0. 0025 68.865 -68.865 0.855 0.846 147.67 . · •., 

0.1666 0.0028 68.799 -68.799 0.789 0. 781 133.05 

0.1833 0.0031 68.739 -68.739 0.729 0.722 121.02 

0.2000 0.0033 68.685 -68.685 0.675 0.669 111.00 

0.2166 0.0036 68.638 -68.638 0.628 0.623 102.57 

0.2333 0.0039 68.594 -68.594 0.584 0.580 95.30 
I, 0.2500 0.0042 68.549 -68.549 0.539 0.535 89.00 

0.2666 0.0044 68.512 -68.512 0.502 0.499 83.52 

0.2833 0.0047 68.474 -68.474 0.464 0.461 78.66 

0.3000 0.0050 68.436 -68.436 0.426 0.424 74.33 

0.3166 0.0053 68.404 -68.404 0.394 0.392 70.49 

0.3333 0.0056 68.373 ·68.373 0.363 0.361 67.01 

0.4166 0.0069 68.256 -68.256 0.246 0.245 53 .81 
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WHC-SD-EN-DP-040, Rev . 0 

YELL N-72 RECOVERY 

Corrected . 

~G Time:min Time:hrs 0- T·Y:ft d(YL):ft Orawdown:ft Orowdown:ft (tr+tp)/tr -f" &, 

--- ----- -------- - - ----- - ---- ---- ---------- ------- --- --------
0.5000 0.0083 68. 158 ·68.158 0. 148 0. 148 45.00 

0.5833 0.0097 68.098 -68.098 0.088 0. 088 38.72 

0.6666 0.0111 68.063 · 68.063 0.053 0.053 34.00 

0.7500 0.0125 68.047 -68.047 0.037 0.037 30.33 

0.8333 0.0139 68.047 ·68.047 0.037 0. 037 27.40 
I_-. 

0.9166 0.0153 68.054 -68.054 0. 044 0.044 25.00 

1.0000 0.0167 68.066 -68.066 0.056 0. 056 23.00 

1.0833 0.0181 68.079 -68.079 0.069 0. 069 21 .31 

1.1666 0.0194 68.092 -68.092 0.082 0. 082 19.86 

1.2500 0.0208 68.098 -68.098 0.088 0.088 18.60 

t.n 
1.3333 0.0222 68.101 -68.101 0. 091 0.091 17.50 

co 1.4166 0.0236 68 . 101 -68.101 0.091 0. 091 16.53 
-= 1.5000 0.0250 68. 101 -68. 101 0. 091 0. 091 15.67 
c::J 

* 1.5833 0. 0264 68. 101 -68. 101 0.091 0.091 14.90 
::t--· 1.6666 0. 0278 68. 101 ·68. 101 0.091 0.091 14 . 20 
~ 
('--.,J 1. 7500 0.0292 68. 101 -68. 101 0. 091 0.091 13.57 
N"'"~ 1.8333 0.0306 68.098 -68.098 0.088 0.088 13.00 ..,, .. 
-...1t,1""" 1.9166 0.0319 68.098 -68.098 0. 088 0.088 12.48 
~ 2.0000 0.0333 68.098 -68.098 0.088 0. 088 12 . 00 

2. 5000 0. 0417 68 .095 -68.095 0.085 0.085 9 .80 

3. 0000 0.0500 68. 092 -68. 092 0. 082 0. 082 8.33 

3.5000 0. 0583 68.088 -68 . 088 0. 078 0.078 7. 29 

4. 0000 0. 0667 68.088 -68 .088 0. 078 0.078 6 . 50 

4. 5000 0. 0750 68.085 -68.085 0. 075 0. 075 5. 89 

5.0000 0.0833 68.085 -68.085 0.075 0. 075 5.40 

5. 5000 0.0917 68.082 -68.082 0. 072 0. 072 5.00 

6. 0000 0. 1000 68.082 -68 .082 0.072 0. 072 4 .67 

6 .5000 0.1 083 68 .082 -68 . 082 0. 072 0.072 4 .38 

7. 0000 0.1167 68. 082 -68. 082 0.072 0.072 4. 14 

7. 5000 0. 1250 68.079 -68 .079 0.069 0.069 3 .93 

8. 0000 0. 1333 68.079 -68.079 0. 069 0. 069 3. 75 
. ' 8. 5000 0. 1417 68 . 079 -68.079 0. 069 0. 069 3. 59 

9. 0000 0.1500 68. 076 -68.076 0. 066 0. 066 3 .44 

9. 5000 0.1583 68.076 -68. 076 0.066 0.066 3.32 

10 .0000 0. 1667 68.076 -68.076 0.066 0.066 3.20 
.. . 

12.0000 0.2000 68.073 -68.073 0.063 0.063 2. 83 

14.0000 0. 2333 68.069 ·68.069 0.059 0.059 2. 57 

16.0000 0.2667 68.069 -68.069 0.059 0.059 2.38 
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WHC-SD-EN-DP-040, Rev. 0 

W e ll N - 72 Development 
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WHC-SD-EN-DP-040, Rev. 0 

Well N-72 Rec overy 

-68 .0 

-68 . 1 o • o • o ••• o •••••• • • EtJ 

-68 .2 

-68 .3 

-68 .4 -

- 68 .5 
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Well N- 72 Recovery 

eorly time doto 
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WHC-SD-EN-DP-040, Rev. 0 

AQUIFER TEST SUMMARY 

WELL 199 -N-72 SLUG INJECTION AND WITHDRAWAL 

Purpose of Tests: to estimate aquifer transmissivity or hyd raulic 
conduct ivity 

Hvdrogeologic Unit Tested: The uppermost aquifer (Ringold Formation), 
comprising sand and gravel 

Thickness of Aquifer: 40 ft (estimated; borehole did not fully penetrate 
aquifer) 

Depth of Screened or Open Interval Exposed to Aquifer During Test: Screened 
88 .33 t o 67.30 ft below top of casing; Water level at 68.01 ft below top of 
casing ; tested thickness= 20.32 ft 

Diameter of Well Casing: 4 in (0.333 ft) 

-..... ~ Diameter of Well Screen: 4 in (0.333 ft) 

Diameter of Screen plus Sand Pack: 8 in (0.667 ft) 

Porosi t y of Sand Pack: 0.30 (estimated) 

Observation Well(s) Used: None Distance from Pumping Well : N/A 

Depth of Screened Interval of Observation Well: N/A 

Date of Tests: 8 Nov 91 Start Time of Test: 09 :39 

Slugging Rod Dimension: 2- in diameter by 6-ft length (0.13 ft 3
) 

Duration of Test: Injection: 12 min; Withdrawal: 12 min 

Water -Level Measurement Methods: pressure transducer with data logger 

Maximum Change in Water Level: 2.5 ft (see remarks) 

0- 56 
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WHC-SD-EN-DP-040, Rev. 0 

RESULTS: 

Transm1ss i vity Hydraulic 
Methods (ft /d)* Conductivity Storat i vity 

( ft/d) * 

Bouwer and Rice: 400 19 Not determined 
In.iection 

Bouwer and Rice: 430 21 Not determined 
Withdrawal 

Cooper et al.: 440 22 
Withdrawal 

• Bouwer and Rice method estimates hydraulic conductivity; Cooper et al. 
estimates transmissivity. The other property was estimated by the equation 
T=Kb, where b = screened aquifer thickness. 

Remarks: 

Water levels recovered rapidly (approximately 1 min) after slug 
injection and withdrawal. Very early data after slug injection oscillated 
significantly and were not analyzed. 

Bouwer and Rice anlaysis: Withdrawal data appear to illustrate a change 
in slope at 0.15 min. The early data are believed to be indicative of the 
more permeable sand pack. Sand pack conductivity was calculated to be 77 
ft/d. 

Cooper et al. analysis: Injection data could not be matched to a type 
curve. Withdrawal data matched best to the "line source approximation" on the · 
Cooper type curves; however, it was a poor match. 

.: .. ::. -.: , __ . 
:·· .. ; ~. 

Results from the two methods for injection and withdrawal are in good 
agreement. 
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INSTANTANEOUS SLUG TEST DATA SHEET SIGtt\TUP.EJDATc lage_/_of# 
. -IN.lee.. T,o/'11 -

Borehole /9c;-N- 71;)... Time tJ9;lO -,·a:,"nm h.{ifi'H.L•a,, 0~ :lO -/ a/(:.."t:a,.,(._tl-J-~~ , ' I 

Interval Tested 8..8. ;3 J - ~ 7. 3Q 
I 

Transducer Measurement Units Fe~-f 

Depth to Water u_~•OI' 6...To (!. Depth to Transducer LCri.- j~ I J3 (._L) l. 

Date //-,8'-'7/ Initial Pressure (P,) {,z_fi_, OIQ I 

Measured by Je:.a:1.~£. A . ~Oa /t! ~ Slug Level or Pressure (Pmax) c; ti.-, 5Q5 
I 

Slug Volume - lJ.ffj 
Barometer Reading 
(Beginning) ·6J . .l'r- (End) -ad· Borehole Diameter '-I " 

Time Pressure . Time Pressure Time Pressure 

Observed Elapsed Trans. Measurement Observed Elapsed Trans. Measurement Observed Elapsed Trans. Measurement 

"' ~ - ,.,, 
C .... ~ 
C: :::r . ~ .. 
..... Jin,,. 

'l's.. ~ J 

~ ~ -C.f:c. A 7TAc He,'\ 
WIM ... 
:..-: ~~ 

l)A-r-A c·..., 

"' "'-
"-
~ 

'"" ~ 
'I"-... 

SEc A rT~<!1•.?1'1 

')A rA 

"'-
"' "' ~ 

"' ~ 
""" ~ 

"'-
"'--
~ 

Recor_ded by~e--.---4 C~s J~m~~ & · C£2ei.1~s. 114/4/ 
(Sign and Print Nameb-58 7- (Date) 

80-6000-29) (0 7190) 
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WELL N-72 BASELINE FOR SLUG TESTS 

SE2000 
Envirorvnental Logger 

11/08 14:47 

Unit# 192 Test 4 

INPUT 1: Level (f) TOC 

Reference 68.010 
SG 1.000 
Linearity 0.000 
Scale factor 9.998 
Offset 0.000 
Delay mSEC 50.000 

Step 0 11/08 09: 19:41 

Time:min Time:hrs O·T·W:ft d(WL):ft 
------- -

... 
. . 

0 

2 

3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 

--- ----- ----- --- ------- -
0.0000 68. 006 -68.006 
0.0167 67. 997 -67.997 
0.0333 67.987 -67.987 
0.0500 67.987 -67.987 
0.0667 67.984 -67.984 
0.0833 67.984 -67.984 
0.1000 67.987 -67.987 
0. 1167 67.984 -67.984 
o. 1333 67.987 -67.987 
0. 1500 67.987 -67.987 
0. 1667 67.987 -67.987 
0. 1833 67.987 -67.987 
0.2000 67.987 -67.987 
0.2167 67 . 984 -67.984 
0.2333 67.984 -67 .984 
0.2500 67.984 -67.984 
0.2667 67 .987 -67.987 
0.2833 67 .984 -67.984 
0.3000 67 .987 ·67.987 

WHC-SD-EN-DP-040, Rev. O 
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WHC-SD-EN-DP-040, Rev . 0 

WELL N-72 SLUG INJECTION 

SE2000 
Envirormental Logger 

11/08 14:45 

Unit# 192 Test 5 

INPUT 1: Level (F) TOC 

Reference 68.010 
SG 1.000 
Linearity 0.000 
Scale factor 9.998 
Offset 0.000 
Delay mSEC 50.000 volune slugging rod= 0. 13 ft3 

theoretical d(Yo) = 1. 5 ft 
Step 0 11/08 09:39:06 

Time:min Time:hrs O· T·W:ft d(WL):Ft d(Y):ft dY/dYo 

----- -- - -- ---- -- -------- -------- -- ---- -- --------
0. 0000 0.0000 68 . 508 -68.508 -0.498 -0.3320 

0. 0083 0. 0001 65 . 505 -65 .505 2. 505 1.6700 

0. 0166 0.0003 67.346 -67.346 0.664 0.4427 
0.0250 0.0004 67. 785 -67. 785 0.225 0.1 500 

0.0333 0. 0006 67. 542 -67.542 0.468 0.3120 

0.0416 0.0007 67. 492 -67.492 0.518 0.3453 

0. 0500 0. 0008 67.691 -67.691 0.319 0. 2127 
0. 0583 0. 0010 67. 571 -67. 571 0. 439 0.2927 
0. 0666 0.0011 67. 763 -67. 763 0. 247 0.1647 

0.0750 0. 0013 67. 706 -67. 706 0.304 0. 2027 
0.0833 0.0014 67.631 -67.631 0.379 0. 2527 

0.1000 0.0017 67. 722 -67. 722 0. 288 o. 1920 

0.116! 0. 0019 67. 760 -67.760 0. 25 0. 1667 

0. 1333 0.0022 67.795 -67. 795 0. 215 0. 1433 

o. 1500 0.0025 67.751 -67. 751 0.259 0. 1727 

0.1666 0. 0028 67. 770 -67. 770 0. 24 0.1600 

0. 1833 0.0031 67.804 -67.804 0. 206 0. 1373 
0. 2000 0.0033 67.833 -67.833 0. 177 o. 1180 

0. 2166 0. 0036 67.833 -67.833 0. 177 0.1180 

0.2333 0. 0039 67.852 -67.852 0. 158 0. 1053 

0. 2500 0. 0042 67.858 -67.858 0. 152 0. 1013 

0. 2666 0.0044 67.871 -67.871 0. 139 0.0927 

0. 2833 0. 0047 67. 874 -67.874 0. 136 0.0907 

0.3000 0. 0050 67.886 -67.886 0. 124 0.0827 

0.3166 0.0053 67.893 -67.893 0. 117 0.0780 

0.3333 0.0056 67.899 -67.899 0. 111 0. 0740 

0.4166 0. 0069 67.931 · 67.931 0.079 0.0527 

0.5000 0.0083 67 .950 -67.950 0.06 0.0400 
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~ELL N-72 SLUG INJECTION 

Time:min Time:hrs D· T-~:Ft d(~L):Ft d(Y):Ft dY/dYo 
-- --- --- ----- -- - ----- --- -------- --- ----- -- -- ----

/ f LJ °r 6 
0 .5833 0.0097 67.968 -67. 968 0. 042 0.0280 
0.6666 0.0111 67.978 -67.978 0.032 0. 0213 
0.7500 0.0125 67.984 -67.984 0.026 0.0173 
0.8333 0.0139 67.991 -67.991 0.019 0.0127 
0. 9166 0.0153 67.994 -67.994 0.016 0.0107 
1.0000 0.0167 67.997 -67.997 0.013 0.0087 
1.0833 0.0181 67.997 -67.997 0.013 0.0087 
1.1666 0.0194 68.000 -68.000 0.01 0.0067 
1.2500 0.0208 68.000 -68.000 0.01 0.0067 
1.3333 0.0222 68.000 -68.000 0.01 0.0067 
1.4166 0.0236 68.000 ·68.000 0. 01 0.0067 
1.5000 0.0250 68.003 ·68.003 0.007 0.0047 

::::;-
1.5833 0.0264 68.000 -68.000 0.01 0.0067 a ..... 

-=,, 1.6666 0.0278 68.000 -68.000 0.01 0.0067 
c:::t 1. 7500 0.0292 68.003 -68 .003 0.007 0.0047 It 

::rw 1.8333 0.0306 68.003 -68.003 0. 007 0.0047 
C---.! 
Ir-.! 1.9166 0. 0319 68.000 -68.000 0.01 0.0067 
Nl'-"""2 2.0000 0.0333 67.997 -67.997 0.013 0.0087 
""'1\::,-, ..... ~ 2. 5000 0.0417 68 . 003 -68.003 0.007 0.0047 
e5-.., 3.0000 0 .• 0500 68.003 -68 . 003 0.007 0.0047 

1: 
3.5000 0.0583 68.003 ·68.003 0.007 0.0047 
4.0000 0.0667 68 . 003 -68.003 0.007 0.0047 

4.5000 0.0750 68.003 -68.003 0. 007 0.0047 

5.0000 0.0833 68.003 -68:003 0.007 0. 0047 

1'.' 
5.5000 0.0917 68.003 -68 . 003 0.007 0.0047 

6.0000 0. 1000 68.003 -68.003 0.007 0.0047 I. 
6.5000 0. 1083 68.003 -68.003 0.007 0.0047 

7.0000 0.1167 68.006 -68.006 0.004 0. 0027 

1 · 7.5000 0.1250 68.003 -68.003 0.007 0. 0047 

8 . 0000 0. 1333 68 .003 -68.003 0.007 0. 0047 

8.5000 0. 1417 68.006 -68.006 0.004 0.0027 

I . 
9. 0000 0.1500 68.006 -68.006 0.004 0.0027 

I' 9.5000 o. 1583 68.006 -68 .006 0.004 0.0027 

10 . 0000 0.1667 68.003 -68. 003 0.007 0. 0047 
12.0000 0.2000 68.006 -68.006 0.004 0. 0027 
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UELL N-n SLUG UITHDRAUAL 

SE2000 

f ' '.) ~ ~ Environmental Logger 
11/08 14:44 

Unit# 192 Test 6 

INPUT 1: Level (f) TOC 

Reference 68.010 
SG 1.000 
Linearity 0.000 

Ln Scale factor 9.998 a -...,. 
-== Offset 0.000 vol. slugging rod= 0.13 ft3 
c::J . Delay mSEC 50 . 000 theoretical d(Yo) = 1.5 ft 

f 
-i--=-•t -~ C-...J Step 0 11/08 09:52:25 
~ 
K""°'2 
-"-It':'°\ Time:min Time:hrs D-T-U:Ft d(UL):ft d(Y):Ft d(Y)/d(Yo) ~--et, -------- -------- -- ------ ------- - -------- ---- ----

0. 0000 0.0000 68.537 -68.537 0. 527 . 0.3513 
. ' 0. 0083 0. 0001 69 . 197 -69.197 1.187 0. 7913 

0. 0166 0.0003 69 . 519 -69 . 519 1.509 1.0060 
0. 0250 0. 0004 69 . 263 -69 . 263 1.253 0. 8353 
0. 0333 0.0006 69.121 -69 . 121 1. 111 0. 7407 
0. 0416 0.0007 68.963 -68.963 0.953 0.6353 
0.0500 0.0008 68.827 . -68.827 0.817 0.5447 
0.0583 0.0010 68. 711 -68.711 0.701 0.4673 
0. 0666 0. 0011 68.619 -68.619 0.609 0.4060 
0.0750 0. 0013 68. 546 -68.546 0.536 0.3573 
0.0833 0.0014 68 . 489 -68. 489 0.479 0.3193 
0. 1000 0. 0017 68 .414 -68.414 0. 404 0. 2693 
0.1 166 0.0019 68.363 -68.363 0.353 0.2353 
0. 1333 0.0022 68 .325 -68.325 0.315 0 .2100 
0.1500 0.0025 68.300 -68.300 0. 29 0. 1933 
0. 1666 0.0028 68 . 275 -68.275 0. 265 0.1 767 
o. 1833 0. 0031 68.253 -68.253 0. 243 0.1620 
0. 2000 0. 0033 68.234 -68 . 234 0. 224 o. 1493 
0. 2166 0.0036 68 . 221 -68 . 221 0. 211 0. 1407 
0.2333 0.0039 68. 202 -68.202 0.192 0. 1280 
0. 2500 0.0042 68 . 186 -68. 186 0. 176 0. 1173 
0.2666 0.0044 68.177 -68.177 0. 167 0 . 1113 

0. 2833 0. 0047 68 . 167 -68 . 167 0. 157 0. 1047 

0.3000 0. 0050 68 . 155 -68 . 155 0.145 0. 0967 

0.3166 0.0053 68 . 148 -68 . 148 0.138 0. 0920 

0.3333 0.0056 68.136 -68. 136 0. 126 0.0840 

0.4166 0.0069 68. 104 -68. 104 0.094 0.0627 
0.5000 0.0083 68 . 079 -68 .079 0.069 0.0460 

0.5833 0.0097 68 . 060 -68.060 0.05 0.0333 
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WHC-SD-EN-DP-040, Rev . 0 

WELL N-72 SLUG WITHDRAWAL 

Time:min Time:hrs D·T-W:Ft d(WL) :F t d(Y):Ft d(Y)/d(Yo) 
0 .6666 0.0111 68.044 ·68 .044 0.034 0.0227 
0.7500 0.0125 68.038 ·68.038 0.028 0.0187 

4· (p % & 0.8333 0.0139 68 . 032 · 68.032 0.022 0 .0147 
0.9166 0.0153 68.025 -68 . 025 0.015 0.0100 
1.0000 0.0167 68.022 -68.022 0.012 0.0080 
1.0833 0.0181 68.019 · 68.019 0.009 0.0060 
1.1666 0.0194 68.019 -68.019 0.009 0.0060 
1.2500 0.0208 68.016 ·68.016 0.006 0.0040 

·:4• 1.3333 0.0222 68.016 ·68.016 0.006 0.0040 

1.4166 0.0236 68.016 -68.016 0.006 0.0040 _, ., 
1.5000 0.0250 68.016 -68.016 0.006 0. 0040 

1.5833 0.0264 68.016 -68.016 0.006 0.0040 

1.6666 0.0278 68.013 ·68.013 0.003 0.0020 
'-0 1. 7500 0.0292 68.013 ·68.013 0.003 0.0020 a--... -- 1.8333 0.0306 68.016 -68.016 0.006 0.0040 
c.::l 1. 9166 0.0319 68.013 -68.013 0.003 0.0020 • :;.t,!f,\ 2.0000 0.0333 68.016 -68.016 0.006 0.0040 
~ 2.5000 0.0417 68.013 ·68.013 0.003 0.0020 ~ 
~ 3.0000 0.0500 68.013 -68.013 0.003 0.0020 ~-· 3.5000 0.0583 68.013 -68.013 0.003 0.0020 .... --....-
~ .... 4.0000 0.0667 68.013 -68.013 0.003 0.0020 

4.5000 0.0750 68.010 -68.010 0 0.0000 

5.0000 0.0833 68.010 -68.010 0 0.0000 

5.5000 0.0917 68.010 -68.010 0 0.0000 

6.0000 0. 1000 68.010 -68.010 0 0.0000 

6.5000 0.1083 68.013 -68.013 0.003 0.0020 

7.0000 0.1167 68.013 -68.013 0. 003 0.0020 

7.5000 0. 1250 68.013 -68.013 0.003 0.0020 

8.0000 0.1333 68.013 -68.013 0.003 0.0020 

8.5000 0.1417 68.013 -68.013 0.003 0.0020 

9.0000 0 . 1500 68 . 016 -68.016 0 . 006 0.0040 

9 .5000 0. 1583 68 . 016 -68.016 0.006 0.0040 

10. 0000 0 . 1667 68.016 -68.016 0.006 0.0040 
(. ~ 12.0000 0.2000 68.016 -68.016 0.006 0.0040 
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199-N-72 Slug Injection Calculations 

**************************************************** 
THE BELOW HYDRAULIC CONDUCTIVITY VALUE WAS CALCULATED 
USING THE BOUWER AND RICE SLUG TEST METHOD . 
SOURCE= "THE BOUWER AND RICE SLUG TEST-AN UPDATE" 
GROUND WATER, VOL 27, NO. 3, MAY-JUNE 1989. 

RADIUS OF CASING USED IN CALCULATIONS HAS BEEN 
CORRECTED FOR THE THICKNESS OF GRAVEL OR SAND 
PACK DUE TO WATER LEVEL CHANGES IN THE SCREEN OR 
OPEN INTERVAL OF WELL. 

************************************************ 

.2298 .3330 20.3000 20.3000 

H (ft) 

40.0000 
************************************************ 
Ljrw = 60.9609600 
A= 3.3572380 
B= 5.576612E-001 
C= 3.0301940 
SANDPACK POROSITY= 3.000000E-001 
t (min)= 5.000000E-001 
1/t= 2.0000000 
Y

0
= (ft) 3.900000E-001 

Yt= (ft) 6.000000E-002 
1/t ln(Y,/Yt)= 3.7436040 
ln[(H-LwYlrwl"' 4.0802320 
ln(rjrw)"' 2.7776090 

************************************************ 
K (ft/day)= 19 .4688800 
************************************************ 
T Of THE SATURATED SCREEN INTERVAL 
(ft /day)= 395 .2182000 
************************************************ 
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199-N-72 Slug Withdrawal Calculations -- early time 

**************************************************** 
THE BELOW HYDRAULIC CONDUCTIVITY VALUE WAS CALCULATED 
USING THE BOUWER AND RICE SLUG TEST METHOD. 
SOURCE= "THE BOUWER AND RICE SLUG TEST-AN UPDATE" 
GROUND WATER, VOL 27, NO. 3, MAY -JUNE 1989 . 

RADIUS OF CASING USED IN CALCULATIONS HAS BEEN 
CORRECTED FOR THE THICKNESS OF GRAVEL OR SAND 
PACK DUE TO WATER LEVEL CHANGES IN THE SCREEN OR 
OPEN INTERVAL OF WELL. 

************************************************ 

.2298 .3330 20.3000 20.3000 

H ( ft) 

40.0000 
************************************************ 
Ljr w = 60 . 9609600 
A= 3.3572380 
B= 5.576612E-001 
C= 3.0301940 
SANDPACK POROSITY= 3.000000E-001 
t (min)= 3.000000E-001 
1/t= 3.3333330 
Y

0
= (ft) 1. 7000000 

Yt= {ft ) 2.000000E-002 
1/t ln(Y,/Yt)= 14 .8088400 
ln[(H-Lwrlrwl= 4.0802320 
ln(rjrw)= 2.7776090 

************************************************ 
K (f t/day) = 77 .0143900 
This value probably represents the sand pack . 
************************************************ 
T Of THE SATURATED SCREEN INTERVAL 
(ft /day) = 1563 .3920000 
This value probably represents the sand pack. 
************************************************ 
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199-N-72 Slug Withdrawal Calculations -- middle time 

**************************************************** 
THE BELOW HYDRAULIC CONDUCTIVITY VALUE WAS CALCULATED 
USING THE BOUWER AND RICE SLUG TEST METHOD . 
SOURCE= "THE BOUWER AND RICE SLUG TEST -AN UPDATE" 
GROUND WATER, VOL 27, NO. 3, MAY-JUNE 1989 . 

RADIUS OF CASING USED IN CALCULATIONS .HAS BEEN 
CORRECTED FOR THE THICKNESS OF GRAVEL OR SAND 
PACK DUE TO WATER LEVEL CHANGES IN THE SCREEN OR 
OPEN INTERVAL OF WELL. 
************************************************ 

.2298 .3330 20.3000 20.3000 

H ( ft) 

40 .0000 
************************************************ 
Ljrw = 60.9609600 
A= 3.3572380 
B= 5.576612E-001 
C= 3.0301940 
SANDPACK POROSITY= 3.000000E-001 
t (min)= 5.000000E-001 
f/t= 2.QOOOOOO 
Y

0
= (ft) 5.000000E-001 

Yt= (ft) 6.600000E-002 
1/t ln(Y.,/Yt)~ 4.04~9070 
ln[(H-LwJlrwl= 4.0802320 
ln(rjrw)= 2.7776090 

************************************************ 
K (ft/day)= 21.0618200 
************************************************ 
T Of THE SATURATED SCREEN INTERVAL 
(ft /day)• 427 .5550000 
************************************************ 
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AQUIFER TEST SUMMARY 

WELL 199-N-73 DEVELOPMENT AND RECOVERY 

Purpose of Tests: The well was pumped for development. Water levels were 
measured during drawdown and recovery for use in estimating aquifer 
transmissivity. 

Hydrogeologic Unit Tested: The uppermost aquifer (Ringold Formation), 
comprising sand and gravel 

Thickness of Aquifer: 40 ft (estimated; borehole did not fully penetrate 
aquifer) 

Depth of Screened or Open Interval Exposed to Aquifer During Test; Screened 
91.09 to 70.35 ft below top of casing; Water level at 73.13 ft below top of 
casing; tested thickness= 17.96 ft 

Diameter of Well Casing: 4 in. (0.333 ft) 

Diameter of Well Screen: 4 in. (0.333 ft) 

Diameter of Screen plus Sand Pack: 8 in. (0.667 ft) 

Porosity of Sand Pack: 0.30 {estimated) 

Observation Well{s) Used; None Distance from Pumping Well: N/A 

Depth of Screened Interval of Observation Well: N/A 

Date of Tests: 6 Nov 91 Start Time of Test: 10 :39 

Pumping Rate: Average discharge= 8.8 gal/min (1,700 ft3/d) 

Duration of Test: Discharge: 370 min (6.1 h); Recovery monitored for 10 min 

Water-Level Measurement Methods: Pressure transducer with data logger 

Maximum Change in Water Level: 8.7 ft 

RESULTS: No estimates of aquifer properties were determined from the 
development tests . 

Remarks: 

Water levels began to fluctuate after about 20 min of pumping, and rose 
after 100 min of pumping . This is believed to be due to changing pumping 
rate. 

Cooper and Jacob analysis was attempted; resulting Twas 68 ft 2/d . 
However, borehole storage effects were probably dominant during this time 
(tc = 15 min). 
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AQUIFER TEST SUMMARY 

WELL 199-N-73 SLUG INJECTION AND WITHDRAWAL 

Purpose of Tests: to estimate aquifer transmissivity or hydraulic 
conductivity 

Hydrogeologic Unit Tested: The uppermost aquifer (Ringold Formation}, 
. comprising sand and gravel 

Thickness of Aquifer: 40 ft (estimated; borehole did not fully penetrate 
aquifer} 

Depth of Screened or Open Interval Exposed to Aquifer During Test: Screened 
91.09 to 70.35 ft below top of casing; Water level at 73.13 ft below top of 
casing; tested thickness a 17.96 ft 

Diameter of Well Casing: 4 in. (0.333 ft} 

Diameter of Well Screen: 4 in. (0.333 ft} 

Diameter of Screen plus Sand Pack: 8 in. (0.667 ft} 

Porosity of Sand Pack: 0.30 (estimated} 

Observatjon Well(s) Used: None Distance from Pumping Well: N/A 

. Depth of Screened Interval of Observation Well: N/A 

Date of Tests: 6 Nov 91 Start Time of Test: 17:43 

Slugging Rod Dimension : 2-in-diameter by 6-ft length (0.13 ft 3
} 

Duration of Test: Injection: 10 min; Withdrawal : 10 min 

Water-Level Measurement Methods: Pressure transducer with data logger 

Maximum Change in Water Level: -3.5 ft (see remarks} 

RESULTS: 

Transm~ssi)l'ity Hydraulic 
Methods (ft /d) Conductivity Storativity 

(ft/d) 

Bouwer and Rice: lniection 106 5.9 Not determined 

Bouwer and Rice: Withdrawal 170 9.5 Not determined 

* Bouwer and Rice method estimates hydraulic conductivity; Cooper et al. estimates transmissivi ty. The 
other property was estimated by the equation T=Kb, where b = screened aquifer thickness. 
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Remarks : 

Very early data (t< . 1 min) showed extreme oscillations in water level 
above and below static. These data were not analyzed. Water levels recovered 
rapidly (approximately 2 min) after slug injection and withdrawal. 

Bouwer and Rice analysis: Withdrawal data appear to illustrate a change 
in slope at around 0.1 min. The first data are believed to be indicative of 
the more permeable sand pack. Sand pack conductivity was calculated to be 
73 ft/d . 

Cooper et al. analysis: Data could not be matched to the Cooper type 
curves. 
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~ELL N-73 BASELINE 

SE2000 
Environnental Logge r 

11/07 07:08 

Unit# 192 Test 0 

INPUT 1: Level (F) TOC 

Reference 
SG 
Linearity 
Scale factor 
Offset 
Delay mSEC 

73 . 130 
1.000 
0.000 
9.998 
0.000 

50.000 

Step O 11/06 10:13:27 

Time:min 

0. 0000 
1. 0000 
2. 0000 
3 . 0000 
4.0000 
5. 0000 
6.0000 
7.0000 
8 .0000 
9. 0000 

10 . 0000 
11.0000 

D-T -~: Ft 

73.130 
73.130 
73 . 130 
73 . 133 
73 .133 
73 .133 
73 . 133 
73.133 
73 . 130 
73 . 130 
73 . 133 
73.133 

WHC-SD- EN-DP-040 , Rev . 0 
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WELL N- 73 DEVELOPMENT 

fl · 3f8 
SE2000 

Env i ronmental Logger 
11/07 07:05 

Unit# 192 Test 

INPUT 1: Level (f) TOC 

Reference 73.130 
SG 1.000 
Linearity 0.000 

::'--...I Scale factor 9.998 
('...J Offset 0.000 
c:t Delay mSEC 50 . 000 • 
~ 
'-""'-! 

Step 0 11/06 10:39:53 ~ 
~ Corrected 
~.~'.:t 
~ Time:min TiJne:hrs D-T-U:Ft d(UL):Ft Drawdown:Ft Drawdown: Ft ~--- -· --- ·-- -- ------ -------- .. .. . .... ..... ------ --- -- ·---------

0 0.0000 72.965 -72.965 -o. 165 -0 . 165 

L; 0.0083 0.0001 ~.872 -73.872 0.742 0. 735 
,. 0.0166 0.0003 73.461 -73.461 0.331 0.330 ., 

f:: 0. 025 0.0004 73.654 -73.654 0. 524 0.521 
0. 0333 0.0006 73.862 -73.862 0.732 0. 725 
0.0416 0.0007 73.831 -73.831 0. 701 0.695 

0.05 0.0008 73.935 -73 .935 0.805 0. 797 

0.0583 0.0010 74.052 -74 . 052 0.922 0. 911 
0.0666 0.0011 74.08 -74.08 0.95 0.939 
0.075 0.0013 74 . 168 -74.168 1.038 1. 025 

0.0833 0.0014 74.222 -74 . 222 1.092 1.077 

\~ 
0. 1 0.0017 74.348 ·74 .348 1. 218 1. 199 

0.1166 0.0019 74.468 -74.468 1.338 1.316 
-.. \ 0.1333 0.0022 74.592 -74.592 1.462 1.435 

0.15 0.0025 74.705 -74. 705 1.575 1.544 
0. 1666 0.0028 74.819 · 74 . 819 1.689 1.653 
0. 1833 0.0031 74.92 -74 .92 1.79 1. 750 

0.2 0.0033 75.024 -75 .024 1.894 1.849 
0.2166 0.0036 75. 125 -75. 125 1.995 1.945 
0.2333 0.0039 75.229 ·75.229 2.099 2.044 

0. 25 0.0042 75.147 -75.147 2.017 1.966 

0. 2666 0.0044 75.337 -75.337 2. 207 2. 146 

0.2833 0.0047 75 . 274 ·75.274 2. 144 2.087 

0.3 0.0050 75.324 ·75.324 2.1 94 2. 134 

0.3166 0.0053 75.302 · 75 .302 2.172 2.113 

0.3333 0.0056 75 .375 · 75 .375 2.245 2. 182 

0. 41 66 0.0069 75 .438 -75 .438 2.308 2.241 
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1. 

WELL N-73 DEVELOPMENT 

Corrected ,p· s--J f?f 
Time:min Time:hrs D· T-W:Ft d(WL):ft Drawdown:ft Drawdown:ft 

---- --- - ------- - -- -- ---- - - -- - --- ----- ------ --------- -
0.5 0.0083 75. 577 -75 . 577 2. 447 2.372 

0.5833 0.0097 75. 757 -75. 757 2.627 2. 541 

0.6666 0.0111 75.874 ·75.874 2.744 2.650 

0.75 0.0125 76.031 -76.031 2.901 2.796 

0.8333 0.0139 76. 142 -76. 142 3.012 2.899 

0.9166 0.0153 76.246 -76.246 3.116 2.995 

1 0.0167 76.388 -76.388 3.258 3.125 

1.0833 0.0181 76.47 -76 . 47 3.34 3. 201 

.- 1.1666 0.0194 76.587 -76 .587 3.457 3.308 
1 .25 0.0208 76.663 -76.663 3.533 3.377 

r<;i 1.3333 0.0222 76.783 -76.783 3.653 3.486 

1.4166 0.0236 76.868 -76.868 3. 738 3. 563 
C"-J, 1.5 0.0250 76 .938 -76.938 3.808 3.627 
Cl 

* 1. 5833 0.0264 77.01 -77 . 01 3. 88 3.692 ::r·, 
1.6666 0.0278 77. 118 -77 . 118 3.988 3.789 c--...J. 

C-...,J 1.75 0.0292 77. 162 -77.162 4.032 3.829 
~ 
llltsq.,., 1.8333 0.0306 77.266 -77.266 4.136 3.922 
::,_-.... 1.9166 0.0319 77.31 -77.31 4. 18 3.962 ~,..., 

2 0.0333 77.377 -77.377 4. 247 4. 022 

2. 5 0. 0417 77. 749 -77.749 4.619 4.352 

i·,:· 3 0.0500 78 . 093 -78. 093 4.963 4.655 

3 . 5 0. 0583 78 .374 -78. 374 5.244 4.900 

4 0. 0667 78 .637 -78.637 5.507 5.128 

4. 5 0. 0750 78.832 -78.832 5.702 5. 296 

5 0.0833 79.041 -79.041 5.911 5.474 

5. 5 0.0917 79.252 -79.252 6. 122 5.654 

6 0.1000 79.435 -79 .435 6.305 5.808 

6 . 5 0. 1083 79. 596 -79. 596 6 .466 5. 943 

7 0. 1167 79.757 -79 . 757 6.627 6 .078 
7. 5 0.1250 79.903 -79 .903 6. 773 6. 200 

8 0.1333 80 . 029 -80.029 6.899 6.304 

8 .5 0. 1417 80. 149 -80.149 7. 019 6.403 

9 0.1500 80 . 294 -80 . 294 7. 164 6.522 
-; 9 . 5 0. 1583 80.417 -80.417 7.287 6.623 

10 0.1667 80.512 -80.512 7.382 6.701 

12 0.2000 80.m -80.777 7.647 6 .916 

14 0. 2333 80.964 -80.964 7.834 7.067 

16 0. 2667 81. 115 -81. 115 7.985 7.188 

18 0. 3000 81.267 -81.267 8.137 7. 309 

20 0 .3333 81 . 399 -81 .399 8. 269 7.414 

22 0.3667 81 .478 -81.478 8.348 7.477 

24 0.4000 81.45 -81.45 8 .32 7.455 

26 0. 4333 81.466 -81.466 8.336 7.467 

28 0.4667 81.453 -81.453 8.323 7.457 

30 0. 5000 81.526 -81.526 8.396 7.515 

32 0.5333 81.598 · 81.598 8.468 7.572 

34 0.5667 81.608 -81 .608 8.478 7. 580 
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YELL N-73 DEVELOPMENT 

Corrected l.5" 6r<o 
Time:min Time:hrs D-T-U:ft d(UL):ft Drawdown:ft Drawdown:ft 
-- ----- - -- ------ - ---- -- - --·--- --- --- ----- -- - ------ -- --

36 0.6000 81.592 -81 . 592 8.462 7. 567 
38 0.6333 81.542 -81.542 8.412 7. 527 
40 0.6667 81.491 -81.491 8.361 7.487 
42 0.7000 81 . 586 -81.586 8.456 7.562 
44 0. 7333 81.728 -81. 728 8.598 7.674 
46 0.7667 81.782 -81. 782 8.652 7.716 
48 0.8000 81.819 -81.819 8.689 7.745 
50 0.8333 81.763 -81.763 8.633 7.701 
52 0.8667 81.801 -81.801 8.671 7.731 

.; 54 0.9000 81.782 -81. 782 8.652 7.716 
.- •• 1 

56 0.9333 81.832 -81.832 8.702 7.755 

::r-- 58 0.9667 81.857 -81.857 8.727 7.775 
60 1.0000 81. 747 -81. 747 8.617 7.689 

l:"""-4 62 1.0333 81.643 -81.643 8.513 7.607 C.::l 
t 64 1.0667 81.592 -81.592 8.462 7.567 :::rl 

66 1. 1000 81.532 -81.532 8.402 7.520 
~ 
t-.....! 68 1. 1333 81.535 -81.535 8.405 7.522 i-,..-.,.,, 

70 1.1667 81.497 -81.497 8.367 7.492 
-..i1~, .......... 72 .1.2000 81.532 -81.532 8.402 7.520 -· ~ 74 1.2333 81.535 -81.535 8.405 7.522 

76 1.2667 81.573 -81.573 8.443 7.552 
·78 1.3000 81.605 -81.605 8. 475 7_.577 
80 1.3333 81.636 -81.636 8.506 7.602 

82 1.3667 81. 712 -81.712 8.582 7.661 

84 1.4000 81. 763 -81. 763 8.633 7.701 

86 1.4333 81.804 -81.804 8.674 7.734 

88 1.4667 81.879 -81.879 8.749 7.792 
90 1.5000 81.889 -81.889 8.759 7.800 

92 1.5333 81.823 -81.823 8.693 7.748 

94 1. 5667 81.737 -81. 737 8.607 7.681 

96 1.6000 81.756 -81. 756 8.626 7.696 

98 1.6333 81.782 ·81.782 8.652 7.716 
100 1.6667 81.807 -81.807 8.677 7. 736 

105 1. 7500 81.583 -81.583 8.453 7.560 
110 1.8333 81.624 -81.624 8.494 7.592 

115 1. 9167 81.744 -81. 744 8.614 7.686 
.;./. 120 2.0000 81.621 -81.621 8.491 7.590 

125 2.0833 81.542 -81.542 8.412 7.527 

130 2.1667 81.15 -81.15 8. 02 7. 216 

135 2.2500 80 .882 -80.882 7.752 7.001 
140 2.3333 80.733 -80.733 7.603 6.880 

145 2.4167 80.822 -80.822 7.692 6.952 

150 2.5000 80 .885 -80.885 7.755 7.003 

155 2.5833 80.645 · 80.645 7.515 6.809 

160 2.6667 80 .632 · 80 .632 7. 502 6 . 798 

165 2. 7500 80.383 · 80.383 7.253 6 . 595 

170 2.8333 80.367 · 80 .367 7. 237 6. 582 
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YELL N-73 DEVELOPMENT 

Corrected ~f' "(p <% '6 
Time:min Time:hrs D· T·Y:Ft d(YL):Ft Drawdown:Ft Drawdown:ft 
------ -- -------- ------ -- ---- ---- ----- ------ ------- ---

175 2.9167 80.001 -80.001 6.871 6.281 

180 3.0000 79.751 -79.751 6.621 6.073 

185 3.0833 79. 183 -79.183 6.053 5.595 

190 3. 1667 78.76 -78. 76 5.63 5.234 
195 3.2500 78.608 -78.608 5.478 5. 103 
200 3.3333 78.659 -78 .659 5.529 5.147 

205 3.4167 78.655 -78.655 5.525 5.143 
210 3.5000 78.652 -78.652 5.522 5. 141 
215 3.5833 78.561 -78.561 5.431 5.062 
220 3.6667 78.652 -78.652 5.522 5.141 

t..n 225 3.7500 78.371 -78.371 5.241 4. 898 

(',,J 230 3.8333 78.024 -78. 024 4.894 4.595 
c.:::t 235 3. 9167 77.421 -77. 421 4. 291 4. 061 

ii-
240 77.534 · 77 .534 4.404 4.162 :::r- 4.0000 

~ 245 4. 0833 77.768 -77.768 4.638 4.369 
~ 250 4.1667 77.917 -77.917 4. 787 4. 501 !'-,t-~ 
llfti""~I 255 4.2500 77.996 -77.996 4.866 4.570 
~ ' C::f-.._ 260 4.3333 78.1 -78. 1 4. 97 4.661 

265 4.4167 78 . 1 -78.1 4.97 4.661 

270 4.5000 78 . 128 -78. 128 4.998 4.686 
275 4. 5833 78. 074 -78. 074 4. 944 4.638 

/ 

280 4. 6667 78. 134 -78.134 5.004 4.691 

285 4. 7500 78. 15 -78. 15 5.02 4.705 

290 4.8333 78 . 204 -78.204 5. 074 4. 752 

295 4.9167 78.242 -78.242 5. 112 4. 785 

300 5.0000 78 . 201 -78.201 5. 071 4. 750 

305 5. 0833 78 .27 -78 . 27 5. 14 4.810 

310 5. 1667 78 . 299 -78 . 299 5. 169 4.835 

315 5.2500 78 . 324 -78 . 324 5. 194 4.857 
320 5.3333 78.359 -78.359 5.229 4.887 

325 5.4167 78.355 · 78.355 5.225 4.884 

330 5. 5000 78.359 -78.359 5. 229 4.887 

335 5. 5833 78.34 -78.34 5. 21 4.871 

340 5.6667 78.337 -78.337 5.207 4.868 

345 5.7500 78.374 -78.374 5.244 4.900 
.. 

350 5.8333 78.374 -78.374 5.244 4.900 

355 5.9167 78 .349 -78.349 5.219 4.879 

360 6.0000 78.327 -78.327 5.197 4.859 
·, 
' 365 6.0833 78.346 -78.346 5. 216 4.876 ~;i 

370 6.1667 78.314 -78.314 5.184 4.848 
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UELL N-73 RECOVERY 

17 · 7 if ?: 
SE2000 

Environmental Logger 
11/07 07:04 

Unit# 192 Test 2 

INPUT 1: Level (F) TOC 

Reference 73. 130 
SG 1.000 

-.....0: Linearity 0.000 -::-,J Scale factor 9.998 
c:::l Offset 0.000 

' ~" Delay mSEC 50.000 
~ 
~ 
~~ Step 0 11/06 16:58:11 tp=370 min 
~'!-"N-, Corrected 

, .. :· ........ ~ 
~ ....... Time:min Time:hrs D· T·U:Ft d(UL):Ft Drawdown:Ft Drawdown:Ft (tr+tp)/tr 

_;,, -...... --.... -- ------ -------- -------- -------- -- - ----------- -------· 
0 0.0000 78. 141 ·78.141 · 5.011 4.697 

,··: 
0.0083 0.0001 78.09 -78.09 4. 96 4.652 44579 
0. 0166 0.0003 78.024 -78.024 4. 894 4.595 22290 

I : 0.025 0.0004 77.958 -77.958 4.828 4.537 14801 
I ~~ 0. 0333 0.0006 77.879 -77.879 4. 749 4 .467 11112 

0.0416 0.0007 77. 828 -77.828 4.698 4.422 8895 
0.05 0.0008 77. 765 -77. 765 4.635 4.366 7401 

0.0583 0.0010 77.702 -77. 702 4. 572 4.311 6347 
0. 0666 0.0011 77.639 -77 .639 4. 509 4 .255 5557 
0.075 0.0013 77.582 -77.582 4.452 4. 204 4934 

0.0833 0.0014 77.522 -77.522 4.392 4 . 151 4443 
0. 1 0.0017 77.411 ·77. 411 4.281 4.052 3701 

0.1166 0.0019 77. 304 -77.304 4.174 3. 956 3174 

~ --.~ 0. 1333 0. 0022 77.203 -77.203 4. 073 3. 866 2777 
<:, 0.15 0. 0025 77. 102 -77. 102 3.972 3. 775 2468 
... ·::-; 

0. 1666 0.0028 77.004 -77.004 3.874 3.686 2222 
0. 1833 0.0031 76.909 -76.909 3. 779 3.600 2020 

0. 2 0.0033 76.815 · 76 .815 3 .685 3. 515 1851 
0. 2166 0.0036 76.723 · 76 . 723 3.593 3.432 1709 
0.2333 0. 0039 76.635 -76.635 3.505 3.351 1587 

0.25 0. 0042 76.552 -76.552 3.422 3.276 1481 
0. 2666 0.0044 76.47 -76.47 3.34 3.201 1389 
0. 2833 0.0047 76 .391 -76 . 391 3 .261 3.128 1307 

0.3 0.0050 76.309 -76.309 3.179 3.053 1234 
0.3166 0. 0053 76 . 234 -76 . 234 3.104 2.984 1170 
0.3333 0.0056 76 . 161 · 76 . 161 3.031 2.916 1111 

0. 4166 0. 0069 75 .858 · 75.858 2. 728 2.635 889 
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WHC-SD-EN-DP-040 , Rev . 0 

ijELL N-73 RECOVERY 

Corrected 1· ~ 4 't 
Time:min Time:hrs D-T-Y:ft d(YL):ft Drawdown:ft Drawdown:ft (tr+tp)/tr 

-------- -------- -------- -------- -- -- --- ---- ----------- --------

0.5 0.0083 75.583 -75.583 2.453 2.378 741 
0.5833 0.0097 75-346 -75 .346 2.216 2. 155 635 
0.6666 0.0111 75. 144 -75.144 2.014 1.963 556 

0.75 0.0125 74.97 -74. 97 1.84 1. 798 494 
0.8333 0.0139 74 . 825 -74 .825 1.695 1.659 445 
0.9166 0.0153 74.699 -74.699 1.569 1. 538 405 

0.0167 74.595 -74. 595 1. 465 1.438 371 
·,-

1.0833 0.0181 74.506 -74.506 1.376 1.352 343 
-- ;, 

1.1666 0.0194 74.434 -74.434 1.304 1.283 318 
1.25 0.0208 74.367 -74.367 1.237 1.218 297 

_ .. , r---... 1.3333 0.0222 74.304 -74.304 1.174 1.157 279 --=--. ·, 
('..J 1.4166 0.0236 74.247 -74.247 1. 117 1.101 262 
c:::l 1.5 0.0250 74 . 194 -74 . 194 1.064 1.050 248 • =:!"'~ 1.5833 0.0264 74. 146 ·74 . 146 1. 016 1.003 235 
1,.--....J 1.6666 0.0278 74.105 -74.105 0.975 0.963 223 ~-r,.,..,.,,,. 1. 75 0.0292 74.064 -74.064 0.934 0.923 212 .. ..,,,.,. 

1.8333 0.0306 74.029 -74.029 0.899 0.889 203 -.• 
~'°) 

~"' 1.9166 0.0319 73.995 · 73. 995 0.865 0.856 194 

2 0.0333 73.976 -73.976 0.846 0.837 186. 

2.5 0.0417 73 . 812 -73 .812 0.682 0.676 149 

3 0.0500 73.714 -73.714 0. 584 0. 580 124 
.:~~ 3.5 0.0583 73.657 -73 .657 0. 527 0. 524 107 

4 0.0667 73.616 -73.616 0.486 0.483 94 

. ' 4. 5 0.0750 73 .591 -73.591 0.461 0.458 83 

5 0.0833 73 .575 -73 . 575 0.445 0. 443 75 

5.5 0.0917 73 . 559. -73.559 0.429 0. 427 68 

6 0. 1000 73 . 549 -73 . 549 0.419 0. 417 63 

6 .5 o. 1083 73 .543 -73 . 543 0.413 0.411 58 

7 o. 1167 73 . 537 -73 . 537 0.407 0.405 54 

7. 5 0.1 250 73.527 -73.527 0.397 0.395 50 

8 0. 1333 73.521 -73.521 0.391 0.389 47 

8.5 0.1417 73 . 512 -73.512 0.382 0.380 45 

9 o. 1500 73.505 -73.505 0.375 0.373 42 

,·> 9 .5 0.1583 73.499 -73.499 0. 369 0.367 40 
_.:.! 

.. ~ 10 0.1667 73.493 -73.493 0.363 0.361 38 
:.~~ 
?• 

·<· ~ . _.;; 

. :~: 
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Well N-73 Development 
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WHC-SD-EN- DP-040, Rev . 0 

AQUIFER TEST SUMMARY 

WELL 199-N-73 SLUG INJECTION AND WITHDRAWAL 

Purpose of Tests: to estimate aquifer transmissivity or hydraulic 
conductivity 

Hydrogeo]ogic Unjt Tested: The uppermost aquifer (Ringold Formation), 
comprising sand and gravel 

Thickness of Aquifer: 40 ft (estimated; borehole did not fully penetrate 
aquifer) 

Depth of Screened or Open Interval Exposed to Aquifer During Test: Screened 
91 . 09 to 70 . 35 ft below top of casing; Water level at 73.13 ft below top of 
casing; tested thickness= 17.96 ft 

Diameter of Well Casing: 4 in (0.333 ft) 

Diameter of Well Screen: 4 in (0.333 ft) 

Diameter of Screen plus Sand Pack: 8 in (0 .667 ft) 

Porosity of Sand pack: 0.30 (estimated) 

Observatjon Wel](s) Used: None Distance from Pumping Well : N/A 

Depth of Screened Interval of Observation Well: N/A 

Date of Tests : 6 Nov 91 Start Time of Test: 17 :43 

Slugging Rod Dimension: 2-in diameter by 6-ft length (0 . 13 ft3
) 

Duration of Test: Injection: 10 min ; Wi thdrawal: 10 min 

Water -Level Measurement Methods: pressure transducer with data logger 

Max imum Change jn Water Level: -3. 5 ft (see remarks) 

0- 88 
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WHC-SD-EN-DP-040, Rev . 0 

RESULTS : 

Transm1ssivity Hydraulic 
Methods (ft /d)* . Conductivity Storat i vity 

(ft/d) 

Bouwer and Rice: 106 5.9 Not determined 
Inject ion 

Bouwer and Rice: 170 9.5 Not determined 
Withdrawal 

* Bouwer and Rice method estimates hydraulic conductivity; Cooper et al. 
estimates transmissivity. The other property was estimated by the equation 
T=Kb, where b = screened aquifer thickness . 

Remarks : 

~ Very ~arly..<fata (t<.l min) showed extreme oscillations in water level 

. . 
• · ., 

., 

·. · ,. 

above and below static. These data were not analyzed. Water levels recovered 
rapidly (appoximately 2 min) after slug injection and withdrawal . 

Bouwer and Rice analysis: Withdrawal data appear to i l lustrate a change 
in slope at around 0.1 min. The first data are believed to be indicative of 
the more permeable sand pack. Sand pack conductivity was cal culated to be 73 
ft/d. 

Cooper et al. analysis: Data could not be matched to the Cooper type 
curves. 
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BOREHOLE TEST INFORMATION 
WHC-SD-EN-DP-0 

- ·- •- ... -------~ 
Vi.Lic~·~o ~II .J~ '1i!! ., _J_o, ~ 

Boreno1e /9 9- N- 1 3 
Borehole ./ / 11 

• J 
Diameter I Hanford Coo1d1na1es - /\/,4 --------

lntervalTenea C/(Oo/ 1 
- jO. 35 1 

:Tn$ft.-,~Qw.:, S["j 

Depth Interval q I . D '7 1 
- 1 {), 3 ;;f 

J 

Test Type ln :nt,'O'>J lwifhdc4,.;-?a / 
I 

Bor ehole Depth C/ / . D 7 ' B 7 ~c 

lnstrurnon Usea vrl<:.-C/l'J-7-'i- E II 10 . I 

EQUIPMENT 
NAME DESCRIPTION 

Z-C,[cTJZ;c_ So'-1,,J/)E R.._ .;5ouA.}~r SAI-

_D __ ~_ll\ ___ L ___ o_t: ... :z ... 6_€ ____ 12-_. ________ ..ZV-S,ru IA.Jc. .$N. -

7¾..css Ull£ T £AA.JilX.lcE"iZ .:z;J- SJ1-<.1 .L.I c . .,s, A1.-----------------------------
SLt-1C7c,1.J4 'Z,7J ~::7~ -~-o_o_'_G_ZA_D_t/-_~_rc_v..__;;:$.=-ff.__,,_ci._L.._7-Z\_P._~ ____ _ 

~ ~ 
MEASUREMENT DATUM WELL HEAD DIAGRAM 

Control Datum PP oJC LA.1/,J'=z 6 ,, (r.o . C. ~ " ) 

Elevation ____ M_~----------
• 

Electric Sounder ___ r.,_._o_._c_._b ______ _ 
- ,, 

Steel Tape ____ l_-_cJ_._c_._6 _______ _ 
,, 

Pressure Transducer __ -_/,_()_. c_. _b ______ _ 

COMMENTS 

Recorded bydmes A. 0;,,1/nlf JA-/T1E~A-LoA~.S, 
Sign and Print Name 

t1 l ,JL1 

~ 
BD-6000- 295 (05189) 
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WHC-SD-EN-DP-040, Rev. 0 
(I ~ ~"' Page_}_ INSTANTANEOUS SLUG TEST DATA SHEET of 

-:IN J&c T ! Ol'\I I,., ,.. I} I-! 

I Cjq - /1/ - 7 3, Lz,3.0- ;n, °e . .c"LZ!::J. ~ ~~c;, ·,,p, 
.-\\1--\\GZ. 

Borehole Time l"r'-1!::.--/hjt'ci-, 'o~ 
, > j 

Interval Tested Cj__/ . 0 't I - 1.0 - 3 S 
, 

Transducer Measurement Units F"c-f 

Depth to Water --=/ 3 . I ~ Depth to Transducer /3. ~'-t_S I l3u.J_ L 

Date ///;, /q/ Initial Pressure (P,) ""==1 l - .S8 ;;J. 

Measured by 1Jaxi~~ f'oa fl'S Slug Level o r Pressure (Pmaxl -=J O. .:l 3 I 
Barometer Read ing 

Slug Volume. 13 -[t 3 (Beginning) - NA - (End) - /\/'~ - Borehole Diameter 1/ JI 

Time Pressure Time Pressure Time Pressure 
Observed Elapsed Trans. Meuurement Observed Elapsed Trans. Meuurement Observed Elapsed Trans. Measurement 

~ 
~ 
~ 

=r ~ .. 
~- ~ 

' 

~-

SEi: ATTACH en 

~ 
....... 

-~ ~ .... 
~ 

"" ~ -

~ 

~ 
' 
~ 

<..:e A TT,qc .Y ,:: ,'l 

~ 
~ 
~ 
~ 
~ 

"" ~ 
"" ~ 
~ 
~ 
~ 

Recorded b)'-.. J11rnr:1 J {., '8,-tr~ ~)Q Q:l' !I A . C0ia.:1:es. ,//r1 
' (Sign ind Print N1me) (Date) 

0-91 80-6000-293 (07190) 
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Lr'J 
C'-J 
C-..J: 
c:l 

f 
-•~, .. 
2'J 
('...! 
~ : 
-.q-~ .. -:r -5..., 

~ELL N-73 BASELINE FOR SLUG TESTS 

SE2000 
Enviror"1ental Logger 

11/07 07:03 

Unit# 192 Test 3 

INPUT 1: Level (F) TOC 

Reference 
SG 
Linearity 
Scale factor 
Offset 
Delay mSEC 

73 _ 130 

1.000 
0.000 
9.998 
0.000 

50 .000 

Step O 11/06 17:31 :33 

Time:Hin D-T-~:Ft 

0. 0000 73.120 
1.0000 73 . 073 
2. 0000 
3 . 0000 
4. 0000 
5.0000 
6.0000 
7.0000 
8 . 0000 
9 .0000 

10 . 0000 
11.0000 

73.047 
73 . 032 
73 . 022 
73 . 013 
73.006 
73 . 000 
72.997 
72 . 994 
72.991 
72.987 

.·-: . , , , , I} • 

·:- .. 

WHC-SD-EN-DP-040, Rev . 0 
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UELL N-73 SLUG INJECTION 

SE2000 
t 3 +~ 

EnviroN11ental Logger 
11/07 07:01 

Unit# 192 Test 4 

INPUT 1; level (f) TOC 

., Reference 73.130 
: ··~; 

SG 1.000 
Linearity 0.000 

... -.. 
~:·; Scale factor 9.998 

,o Offset 0.000 vol. slugging rod• 0.13 ft3 
C'J 
("'J Delay mSEC 50.000 theoretical d(Yo) = 1.5 ft 
C::::l 

it ----- Step 0 11/06 17:43:24 
~"-! 
N 
~=, Time:min Time:hrs 0-T-U:Ft d(Ul):Ft d(Y):Ft d(Y)/d(Yo) -..,,, -- ------ -------- -- ------ -------- -------- --------........... -· ~ ..... 0.0000 0.0000 71.582 -71.582 1.548 1.0320 

0.0083 0.0001 70.231 -70.231 2.899 1.9327 
0.0166 0.0003 76.691 -76.691 -3.561 -2.3740 
0.0250 0.0004 73 . 489 -73 . 489 -0.359 -0.2393 
0.0333 0.0006 71.238 -71.238 1.892 1.2613 
0.0416 0.0007 73.126 -73. 126 0.004 0.0027 

0.0500 0.0008 73 . 095 -73.095 0.035 0.0233 
0.0583 0.0010 72.504 -72.504 0.626 0.4173 
0.0666 0.0011 72.959 -72.959 0.171 0.1140 
0.0750 0.0013 72.533 -72.533 0.597 0.3980 
0. 0833 0.0014 72 . 735 -72. 735 0.395 0.2633 
0.1000 0.0017 72 . 687 -72 .687 0.443 0.2953 
0.1166 0.0019 72.643 -72 .643 0.487 0.3247 
0.1333 0.0022 72.650 -72.650 0.48 0. 3200 
0.1500 0.0025 72 . 738 -72.738 0. 392 0.2613 
0.1666 0.0028 72 . 751 -72. 751 0.379 0.2527 
0.1833 0.0031 72.735 -72. 735 0.395 0.2633 
0.2000 0.0033 72.741 -72.741 0.389 0.2593 

_";,-; 0.2166 0.0036 72.747 -72.747 0.383 0.2553 
0.2333 0.0039 72.760 -72.760 0.37 0.2467 
0.2500 0.0042 72.770 -72.770 0.36 0.2400 
0.2666 0.0044 72.776 -72.776 0.354 0.2360 
0.2833 0.0047 72.782 -72.782 0.348 0.2320 
0.3000 0.0050 72 . 792 -72. 792 0.338 0.2253 

0.3166 0.0053 72.798 -72.798 0.332 0.2213 
0.3333 0.0056 72.804 -72.804 0.326 0.2173 

0.4166 0.0069 72.833 -72.833 0.297 0.1980 

0.5000 0.0083 72 .861 -72.861 0.269 0.1793 
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WHC-SD- EN-DP-040 , Rev . 0 

YELL N-73 SLUG INJECTION 

Time:min Time:hrs D-T-Y:ft d(YL):ft d(Y):ft d(Y)/d(Yo) 

ui-& ------ -- --- ----- --- ----- --- ---- - ---- --- - ---- -- -- p· 'i 
0. 5833 0.0097 72 .886 -72.886 0. 244 0. 1627 
0.6666 0.0111 72 . 912 -72.912 0. 218 o. 1453 
0.7500 0. 0125 72 . 931 -72 .931 0.199 0. 1327 
0 .8333 0.0139 72.950 -72.950 0. 18 0. 1200 

0 .9166 0.0153 72.965 -72.965 0.165 0.1100 
1.0000 0. 0167 72.978 -72.978 0.152 0. 1013 
1.0833 0.0181 72.994 -72.994 0. 136 0.0907 
1. 1666 0.0194 73.003 -73.003 0. 127 0.0847 
1.2500 0.0208 73.013 -73 . 013 0. 117 0.0780 
1.3333 0.0222 73 . 025 -73 . 025 0.105 0.0700 
1.4166 0.0236 73.032 -73.032 0.098 0.0653 
1.5000 0.0250 73.041 -73.041 0.089 0.0593 
1. 5833 0.0264 73.047 -73.047 0. 083 0. 0553 

1.6666 0.0278 73 . 054 -73 . 054 0.076 0. 0507 

1. 7500 0. 0292 73 . 057 -73 . 057 0.073 0.0487 

1.8333 0. 0306 73 . 063 -73 . 063 0.067 0.0447 

1. 9166 0. 0319 73.066 -73.066 0.064 0.0427 

2. 0000 0.0333 73.070 -73.070 0.06 0. 0400 

2.5000 0.0417 73.085 -73.085 0. 045 0.0300 
3. 0000 0.0500 73.095 -73.095 0. 035 0.0233 

3. 5000 0. 0583 73 . 101 -73.101 0. 029 0. 0193 
4 . 0000 0.0667 73 . 104 -73 . 104 0.026 0. 0173 
4 . 5000 0. 0750 73 . 104 -73 .104 0. 026 0. 0173 
5. 0000 0.0833 73 . 107 -73.107 0. 023 0. 0153 

5. 5000 0. 0917 73 . 107 -73 . 107 0.023 0.0153 

6. 0000 0. 1000 73.107 -73 . 107 0.023 0.0153 

6. 5000 o. 1083 73 . 107 .- 73.107 0.023 0. 0153 

7. 0000 0. 1167 73 . 104 -73 . 104 0.026 0.0173 

7. 5000 0. 1250 73 . 104 -73 . 104 0.026 0. 0173 

8 .0000 0. 1333 73 .1 04 -73 . 104 0.026 0. 0173 
8. 5000 o. 1417 73 . 104 -73.104 0.026 0. 0173 
9 .0000 0. 1500 73.104 -73 . 104 0.026 0. 0173 

9. 5000 0.1583 73 . 101 -73 . 101 0.029 0.0193 

10 . 0000 0.1667 73. 101 -73.101 0.029 0.0193 
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WHC-SD-EN-DP-040, Rev . O 

WELL N-73 SLUG WITHDRAWAL 

Time:min Time:hrs D- T-W:Ft d(WL):Ft d(Y):Ft d(Y)/d(Yo) 

SE2000 
Environmental Logger 

11/07 06:57 

Unit# 192 Test 5 

INPUT 1: Level Cf) TOC 

Reference 73.130 
SG 1.000 
Linearity 0.000 
Scale factor 9.998 
Offset 0.000 
Delay n\SEC 50.000 

Step O 11/06 17:54 : 12 

vol. slugging rod= 0.13 ft3 
theoretical d(Yo) = 1.5 ft 

Time:min Time:hrs D-T-W:Ft dCWL):Ft d(Y):Ft d(Y)/d(Yo) 

0 0 75.305 -75.305 2. 175 1.4500 

0. 0083 0.000138 75.059 -75 .059 1.929 1.2860 

0.0166 0. 000276 74 . 844 -74 .844 1. 714 1.1427 

0.025 0.000416 74.61 -74.61 1.48 0.9867 

0 .0333 0.000555 74.412 -74.412 1.282 0.8547 

O.Oli16 0 .000693 74.295 -74 . 295 1.165 0.7767 

0.05 0. 000833 74.197 -74 . 197 1.067 0. 7113 

0. 0583 0. 000971 74. 105 -74.105 0.975 0. 6500 

0.0666 0.00111 74.026 -74 .026 0.896 0.5973 

0. 075 0.00125 73 .944 -73 .944 0.814 0. 5427 

0. 0833 0. 001388 73.878 -73.878 0.748 0.4987 

0.1 0.001666 73.789 -73.789 0.659 0.4393 

0.1166 0.001943 73.723 -73. 723 0.593 0.3953 

0. 1333 0.002221 73 .682 -73 .682 0. 552 0.3680 

0 . 15 0.0025 73.644 -73.644 0.514 0.3427 

0. 1666 0.002776 73 .616 -73 .616 0.486 0.3240 

0.1833 0. 003055 73.594 -73.594 0.464 0.3093 

0. 2 0 .003333 73 . 575 -73.575 0. 445 0.2967 

0.2166 0. 00361 73.553 -73.553 0.423 0. 2820 

0. 2333 0.003888 73.537 -73 . 537 0.407 0.2713 

0.25 0.004166 73.524 -73.524 0.394 0.2627 

0.2666 0.004443 73 . 505 -73.505 0.375 0.2500 

0.2833 0.004721 73.493 - 73 .493 0.363 0.2420 

0.3 0 .005 73.483 -73 .483 0.353 0.2353 

0.3166 0.005276 73.471 -73.471 0.341 0.2273 

0.3333 0.005555 73 . 458 -73 . 458 0.328 0.2187 

0. 4166 0. 006943 73.417 · 73 .417 0. 287 0. 1913 

0.5 0. 008333 73.376 -73.376 0. 246 0. 1640 

0-95 



_, ... ;: .. ·-·-
.. -.., , .. ; .· 

... . 

WHC-SD-EN- DP-040 , Rev . 0 

WELL N-73 SLUG WITHDRAWAL 

Tirne :min Tirne:hrs D-T-W:ft d(WL):ft d(Y):ft d(Y)/d(Yo) (,l eo ------ -- ---- ---- _,. _ .., ____ -- --- --- ---- ---- --- -- --- L, 
0.5833 0.009721 73 .344 · 73 .344 0.214 0. 1427 r 
0.6666 0. 01111 73.316 · 73 . 316 0.186 0.1240 

0. 75 0.0125 73.291 -73 . 291 0.161 0.1073 

0.8333 0.013888 73.272 -73.272 0.142 0.0947 

0.9166 0. 015276 73.253 -73 . 253 0.123 0.0820 

1 0.016666 73.237 -73.237 D.107 0.0713 

1.0833 0. 018055 73.224 -73.224 0.094 0.0627 

1. 1666 0.019443 73.212 -73.212 0. 082 0.0547 

t~ 1. 25 0.020833 73 . 199 -73 . 199 0. 069 0.0460 

1.3333 0.022221 73.189 -73.189 0.059 0.0393 

1.4166 0.02361 73.18 -73.18 0.05 0.0333 

cr..,.., 1.5 0.025 73.174 -73. 174 0.044 0.0293 
~ 1. 5833 0.026388 73 . 167 -73.167 0.037 0.0247 
(',.J 

i::::r 1.6666 0.027776 73. 161 -73. 161 0. 031 0. 0207 

• 1. 75 0.029166 73 . 155 -73 . 155 0.025 0. 0167 
::.?""-' 
(',,.J 1.8333 0. 030555 73 . 152 -73.152 0. 022 0.0147 
"-! 1.9166 0.031943 73.148 -73.148 0.018 0.0120 
r<"'l 
~:•, 2 0.033333 73.142 -73.142 0.012 0.0080 
... ,b\o... -· 2. 5 0.041666 73.13 -73.13 0 0.0000 
~ .... 

3 0. 05 73.123 -73 . 123 -0.007 -0 .0047 

3. 5 0.058333 73 . 117 -73 . 117 -0.013 -0.0087 

4 0.066666 73 . 114 -73 .1 14 -0 .016 -0.0107 

4. 5 0. 075 73 . 114 -73 .1 14 -0. 016 -0. 0107 

5 0. 083333 73 . 111 -73 .11 1 -0 .019 -0. 0127 

5.5 0.091666 73 . 111 -73.111 -0.019 -0.0127 

6 0. 1 73 . 111 -73.111 -0.019 -0 . 0127 

6 . 5 0. 108333 73 . 111 -73 •. 111 -0.019 -0 . 0127 

7 0.116666 73 . 107 -73 . 107 -0. 023 -0 .0153 

7.5 0.125 73.107 -73 . 107 -0 . 023 -0.0153 

8 0. 133333 73 . 107 -73 . 107 -0. 023 -0.0153 
8 .5 0. 141666 73.104 -73.104 -0.026 -0 . 0173 

9 0. 15 73.104 -73.104 -0.026 -0.0173 

9 . 5 0.158333 73.104 -73 . 104 -0 . 026 -0 . 0173 

10 0.166666 73.104 -73.104 -0 .026 -0. 0173 

0- 96 

,-: .... , . .. ,.~:-· ··• .. _.··· ·· .. · . . ·::· :~·- f ·' . .- " 



c=;. 
r€")< 
('..J 
c:::l .. .,.,.._.,-: 
?Z! 
C"'-,,f 
~ 
::~:r 
~ 

.c 
a. 
Q) 
1) 

,,..__ 
;::'. ......, 
... 
Q) .... 
0 
3: 

0 .... 
.c .... 
a. 
Q) 
1) 

- 70 .0 

- 7 1. 0 -

-72.0 -

-73.0 

- 74 .0 -

- 75 .0 

-76 .0 

-77 .0 

0 .00 

-70.0 

-71.0 

-72 .0 

-73 .0 

-74 .0 

-75 .0 

- 76.0 -

-770 

0 00 

WHC-SD-EN-DP-040, Rev. 0 

Slug· Injection Well N- 73 

2.00 4 .00 6.00 8 .00 10 .00 

time (min) 

Slug injection - Well N- 7 3 

eorly time dota 

0 .20 0.40 

time (min) 

0-97 



WHC-SD-EN-DP-040 , Rev. 0 

Slug Withdrawal - Well N- 73 

-73 .0 

--~,nn+-IB--B-B-- B---0 • • • e-• • B- • 0 • 
- 7 3 .2 

- 73 .4 

-73 .6 
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..... 
'--' 

\.. -74 .0 
Q) 

0 
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0 ..., 
£ -74 .4 ..., 
a. 
Q) 
1) 

-74 .6 
~ 
(',.,J 
c:::t -74.8 

• =t'·' 
~ -75 .0 
C'.,J .. 

' 
-75.2 

:.~· 
~ ...... -75.4 

,;.. 0 .00 2.00 4.00 6 .00 8 .00 10.00 . 

time (min) 

.. 

Slug Withdrawal - Well N- 73 

early time do to 
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WHC-SO-EN-OP-040. Rev . 0 

199-N-73 Slug Injection Calculations 

**************************************************** 
THE BELOW HYDRAULIC CONDUCTIVITY VALUE WAS CALCULATED 
USING THE BOUWER AND RICE SLUG TEST METHOD. 
SOURCE= "THE BOUWER AND RICE SLUG TEST-AN UPDATE" 
GROUND WATER, VOL 27, NO. 3, MAY-JUNE 1989. 

RADIUS OF CASING USED IN CALCULATIONS. HAS BEEN 
CORRECTED FOR THE THICKNESS OF GRAVEL OR SAND 
PACK DUE TO WATER LEVEL CHANGES IN THE SCREEN OR 
OPEN INTERVAL OF WELL. 

************************************************ 

.2298 .3330 18.0000 18.0000 

H ( ft) 

40.0000 
************************************************ 
Ljrw = 54.0540500 
A= 3.2102570 
B= 5.289381E-001 
C= 2.8551000 
SANDPACK POROSITY= 3.000000E-001 
t (min)= l.QOOOOOO 
1/t= 1.0000000 
Y

0
= (ft) 4.300000E-001 

Yt= (ft) l.500000E-001. 
1/t ln(Y,/Yt)= 1.0531500 
ln[(H-LwYlrwl= 4 .. 1906550 
ln(r jrw)= 2.6589590 

************************************************ 
K (ft/day)= 5.9129620 
************************************************ 
T Of THE SATURATED SCREEN INTERVAL 
(ft /day)= 106.4333000 
************************************************ 
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WHC-SD-EN-DP-040, Rev. 0 

199-N-73 Slug Withdrawal Calculations -- early time 

**************************************************** 
THE BELOW HYDRAULIC CONDUCTIVITY VALUE WAS CALCULATED 
USING THE BOUWER AND RICE SLUG TEST METHOD. 
SOURCE- "THE BOUWER AND RICE SLUG TEST-AN UPDATE " 
GROUND WATER, VOL 27, NO. 3, MAY-JUNE 1989. 

RADIUS OF CASING USED IN CALCULATIONS HAS BEEN 
CORRECTED FOR THE THICKNESS OF GRAVEL OR SAND 
PACK DUE TO WATER LEVEL CHANGES IN THE SCREEN OR 
OPEN INTERVAL OF WELL . 

************************************************ 

.2298 

L. ( ft) 

.3330 18.0000 18.0000 

H ( ft) 

40.0000 
************************************************ 
Ljr = 54. 0540500 
A= w 3. 2102570 
B= 5.289381E-001 
C= 2.8551000 
SANDPACK POROSITY= 3.000000E-001 
t (min)= 2.000000E-001 
1/t= 5.0000000 
Y

0
= (ft) 2.0000000 

Yt= (ft) . 2.000000E-001 
1/t ln(Y,/Yt)= 11.5129300 
ln[(H-Lwflrw]= 4.1906550 
1 n ( r jr w) = 2. 6589590 

************************************************ 
K (ft/day)= 64 .6398900 
This value probably represents the sand pack. 
************************************************ 
T OF THE SATURATED SCREEN INTERVAL 
(ft2/day)= 1163 . 5180000 
This value probably represents the sand pack. 
************************************************ 
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WHC- S0- EN-0P-040, Rev. 0 

199-N-73 Slug Withdrawal Calculations -- Middle time 

**************************************************** 
THE BELOW HYDRAULIC CONDUCTIVITY VALUE WAS CALCULATED 
USING THE BOUWER AND RICE SLUG TEST METHOD. 
SOURCE= "THE BOUWER AND RICE SLUG TEST -AN UPDATE" 
GROUND WATER, VOL 27, NO. 3, MAY-JUNE 1989. 

RADIUS OF CASING USED IN CALCULATIONS HAS BEEN 
CORRECTED FOR THE THICKNESS OF GRAVEL OR SAND 
PACK DUE TO WATER LEVEL CHANGES IN THE SCREEN OR 
OPEN INTERVAL OF WELL. 
************************************************ 
r c (ft} r w (ft} L. (ft} Lw (ft} H (ft) 
------------------------------------ --------------

.2298 .3330 18.0000 18.0000 40.0000 
************************************************ 

· Ljr w = 54 . 0540500 
A= 3.2102570 
B= 5.289381E-001 
C= 2.8551000 
SANDPACK POROSITY= 3.000000E-001 
t (min)= 1.0000000 
1/t= 1.0000000 
Y

0
= (ft) 6.000000E-001 

Yt= (ft} l . lOOOOOE -001 
1/t ln(Y,/Yt) = 1.6964490 
ln[(H-Lwf/rw]= 4.1906550 
ln(r /rw}= 2.6589590 
****¼******************************************* 
K (ft/day}= 9.5247990 
************************************************ 
T Of THE SATURATED SCREEN INTERVAL 
(ft /day)= 171.4464000 
************************************************ 
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WHC- SD- EN- DP-040, Rev . 0 

AQUIFER TEST SUMMARY 

WELL 199-N-74 DEVELOPMENT AND RECOVERY 

Purpose of Tests: The well was pumped for development. Water levels were 
measured during drawdown and recovery for use in estimating aquifer 
transmissivity . 

Hydroqeoloqic Unit Tested: The uppermost aquifer (Hanford formation), 
comprising primarily gravel 

Thickness of Agyifer: 40 ft (estimated; borehole did not fully penetrate 
aquifer} 

Depth of Screened or Open Interval Exposed to Aguifer During Test: Screened 
84.12 to 63.12 ft below top of casing; Water level at 66.41 ft below top of 
casing; tested thickness• 17.71 ft 

Diameter of Well Casing: 4 in. (0 .333 ft) 

Diameter of Well Screen: 4 in. (0.333 ft) 

Diameter of Screen plus Sand Pack: 8 in. (0.667 ft) 

Porosity of Sand Pack: 0.30 (estimated) 

Observation Well{s) Used: None Distance from Pumping Well: N/A 

Depth of Screened Interval of Observation Well: N/A 

Date of Tests: 4 Nov 91 Start Time of Test : 11 : 17 

Pumping Rate: Average discharge= 12 .4 gal/min (2,400 ft3/d) 

Duration of Test: Discharge: 24 min; Recovery monitored for 12 min 

Water-Level Measurement Methods: Pressure transducer with data logger 

Maximum Change in Water Level: 1.3 ft 

RESULTS: 

The maximum drawdown was essentially achieved during the first 0. 2 min 
of pumping. The data could not be interpreted . 
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WHC- SD- EN-DP-040 , Rev. 0 

WELL N-74 BASELINE 

SE2000 
Envirorniental Logger 

11/04 15:47 

Unit# 192 Test 0 

INPUT 1: Level (F) TOC 

Reference 66.410 
SG 1.000 
Linearity 0.000 
Scale factor 9.998 
Offset 0.000 --= Delay mSEC 50.000 -c-J 

C..":l Step 0 
" 

11/04 11:03:18 
::r~-
(';.--! Time:min Time:hrs D·T·W: Ft d(WL) : ft e--..t 
r---:i ------·- -- ----· - .... ..... - .... .. ----- · --
~..;4.~ 0 0. 0000 66.406 · 66.406 
~ 
e..""" 1 0.0167 66 .403 ·66.403 

2 0. 0333 66 .403 ·66.403 

3 0.0500 66 . 400 ·66 .400 
4 0. 0667 66 .400 ·66 .400 
5 0 . 0833 66 .400 ·66 .400 

6 0. 1000 66.400 ·66.400 

7 0. 1167 66.400 -66.400 

8 0. 1333 66. 400 ·66 .400 

9 0. 1500 66 . 397 ·66 .397 

10 0. 1667 66 . 397 -66 .397 

i.• 11 o. 1833 66 .397 ·66 .397 

12 0.2000 66. 397 · 66 .397 
13 0.2167 66.397 -66.397 
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UELL N-74 DEVELOPMENT 

SE2000 
Environnental Logger 

11/04 15 : 45 

Unit# 192 Test 

INPUT 1: Level CF) TOC 

Reference 66.410 
SG 1.000 
Linearity 0.000 
Scale factor 9.998 
Offset 0.000 
Delay mSEC 50.000 

Step 0 11/04 11:17:21 
Corrected 

Time:min Time:hrs D-T-U:Ft d(UL):Ft Drawdown:Ft Drawdown:Ft 

---· ---- --- ----- -------- -------- --- ----- -- -------..... --
0 0.0000 66.949 -66.949 0.539 0.535 

0.0083 0. 0001 66. 567 -66.567 0. 157 0.157 
0.0166 0.0003 66.684 -66 .684 0.274 0.273 
0.025 0.0004. 66 . 776 -66. 776 0.366 0.364 

0.0333 0.0006 66.889 -66 .889 0.479 0.476 

0. 0416 0.0007 66.972 -66.972 0. 562 0.558 

0.05 0. 0008 67.041 -67.041 0.631 0.626 

0.0583 0.0010 67. 101 -67. 101 0.691 0.685 

0 .0666 0.0011 67. 155 -67.155 0. 745 0.738 
0.075 0.0013 67.202 -67. 202 0. 792 0. 784 

0.0833 0.0014 67. 24 -67. 24 0.83 0.821 

0.1 0.0017 67.309 -67. 309 0 .899 0.889 

0. 1166 0.0019 67.357 -67.357 0.947 0. 936 

0.1333 0.0022 67.404 -67.404 0 . 994 0.982 
o. 15 0.0025 67 . 436 -67 .436 1.026 1.013 

0.1666 0.0028 67.467 -67.467 1.057 1.043 

0.1833 0.0031 67 . 483 -67.483 t .073 1.059 

0.2 0.0033 67.502 -67.502 1.092 1.077 

0.2166 0.0036 67.512 -67.512 1.102 1.087 

0.2333 0.0039 67 .524 -67.524 1.114 1.098 

0.25 0.0042 67 .505 -67.505 1.095 1.080 

0.2666 0.0044 67.499 -67.499 1.089 1.074 

0.2833 0.0047 67.483 -67 .483 1.073 1.059 

0.3 0. 0050 67.474 -67 .474 1.064 1. 050 

0.3166 0.0053 67.467 -67.467 1.057 1.043 

0.3333 0 .0056 67 .464 -67 .464 1.054 1. 040 

0.4166 0.0069 67. 448 -67.448 1.038 1.025 
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WELL N-74 DEVELOPMENT 

Corrected -f · '-1 t~ 
Time:min Time:hrs 0-T-W:Ft d(WL):Ft Orawdown:Ft Orawdown:Ft 

-- ---- -- ---- -- -- ------ --- .. ----- - - --- ------- ------ --·--
0.5 0. 0083 67.452 · 67 .452 1.042 1 .028 

0.5833 0. 0097 67. 458 ·67 .458 1.048 1.034 

0.6666 0.0111 67 .464 ·67. 464 1. 054 1.040 
0.75 0.0125 67.47 ·67.47 1.06 1.046 

0.8333 0.0139 67.48 ·67.48 1.07 1.056 
0.9166 0.0153 67 .483 ·67.483 1.073 1.059 

1 0.0167 67.496 ·67.496 1.086 1.071 
1. 0833 0.0181 67 .496 ·67.496 ·1.086 1.071 
1.1666 0.0194 67.505 -67.505 1.095 1.080 

1.25 0.0208 67.508 -67.508 1.098 1.083 

1.3333 0.0222 67.515 ·67.515 1.105 1.090 
I'<) 1.4166 0.0236 67.515 -67.515 1.105 1.090 
::::r= 1.5 0.0250 67 . 518 ·67.518 1. 108 1.093 
C'-J 
c::::J 1. 5833 0.0264 67 . 53 ·67. 53 1.12 1.104 

• 1.6666 0.0278 67 .527 ·67. 527 1.117 1. 101 
::i'"''' 
~ 1.75 0.0292 67. 534 ·67. 534 1.124 1.108 
~ 1.8333 0.0306 67. 54 ·67.54 1.13 1.114 

"'f") ....._., 1.9166 0.0319 67 .537 ·67 .537 1.127 1. 111 -- ' --- 2 0.0333 67.543 ·67.543 1.133 1.117 
.... :· 

(!~ 
2. 5 0.0417 67.556 -67.556 1.146 1. 130 

x 3 0.0500 67 . 568 ·67.568 1. 158 1.141 

3.5 0.0583 67. 568 ·67. 568 1. 158 1.141 

4 0.0667 67 .556 ·67.556 1. 146 1.130 

4 . 5 0.0750 67. 575 ·67.575 1. 165 1. 148 

5 0.0833 67.587 ·67. 587 1.177 1. 160 

5.5 0.0917 67.6 ·67.6 1.19 1.172 

6 0.1000 67 .619 ·67 .619 1.209 1. 191 

6. 5 0. 1083 67.632 ·67.632 1. 222 1. 203 

7 0. 1167 67.644 ·67.644 1. 234 1.215 

7.5 0.1250 67.654 ·67.654 1.244 1. 225 
8 0.1333 67.66 ·67.66 1.25 1 . 230 

8 . 5 0. 1417 67.666 ·67.666 1. 256 1.236 
.. ~-:: 9 0. 1500 67 .666 · 67 .666 1.256 1.236 

·~i 
,.• ~ 

9. 5 0.1583 67.673 ·67.673 1.263 1.243 
···? 10 0.1667 67.676 -67.676 1.266 1.246 

~~ 12 0. 2000 67.685 -67. 685 1.275 1.255 
',} 14 0.2333 67.695 -67.695 1.285 1.264 

.. -.. _ 

16 0.2667 67.701 ·67.701 1.291 1.270 . ,! 

·.' i. 
· ..:, 18 0.3000 67.701 -67.701 1.291 1.270 
.·, 
-... 20 0.3333 67.701 -67. 701 1.291 1.270 
,·, 

22 0.3667 67.707 -67. 707 1.297 1. 276 

24 0.4000 67. 71 · 67. 71 1.3 1.279 
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WHC-SD-EN-DP-040, Rev . O 

WELL N-74 RECOVERY 

f ' 5 6fr1P 

SE2000 
Environmental Logger 

11/04 15:42 

Unit# 192 Test 2 

INPUT 1: Level (F) TOC 

Reference 66.410 
SG 1.000 
Linearity 0.000 

::r.-· Scale factor 9.998 :::r= 
C'..l Offset 0. 000 
c:::l Delay mSEC 50.000 .. 
~,:,, .. 
~ Step 0 11/04 11:42:27 tp=24 min 
If'-..!: 
l"<i,~ Corrected 
""""i~- Time:min Time:hrs D-T-W:Ft d(WL):Ft Drawdown:Ft Drawdown:Ft (tr+tp)/tr -..,;.,._ 

tSi""- .... .. .. ---.. -------- -------· -.. .......... - ...................... .. .................. .. ---- -- ·-
0.0000 0.0000 67.299 -67 . 299 0.889 0. 879 

0.0083 0.0001 67.185 -67. 185 o.n5 0. 767 2892.57 

0.0166 0.0003 67. 084 -67.084 0.674 0.668 1446. 78 

0.0250 0.0004 67.008 -67.008 0.598 0.594 961.00 

! 0.0333 0.0006 66.939 -66.939 0.529 0.526 721. 72 

0.0416 0.0007 66 .891 ·66 .891 0. 481 0. 478 577.92 

0.0500 0. 0008 66 .844 -66 .844 0. 434 0.432 481.00 

0.0583 0.0010 66 .806 -66.806 0.396 0.394 412.66 

0.0666 0.0011 66.768 -66.768 0.358 0.356 361.36 

0. 0750 0.0013 66 . 740 -66.740 0.33 0.329 321 . 00 

0.0833 0.0014 66 . 711 -66.711 0.301 0.300 289.12 

0. 1000 0.0017 66 .667 -66 .667 0. 257 0. 256 241.00 

0. 1166 0.0019 66.620 -66.620 0.21 0.209 206.83 

0.1333 0.0022 66.585 -66.585 0. 175 0. 175 181.05 

0. 1500 0.0025 66.554 -66.554 0. 144 0. 144 161.00 

0. 1666 0. 0028 66.528 -66.528 0. 118 0.118 145.06 

0. 1833 0.0031 66. 503 -66.503 0.093 0.093 131.93 

0. 2000 0. 0033 66.481 -66. 481 0. 071 0. 071 121.00 

0.2166 0.0036 66 . 465 -66.465 0.055 0.055 111.80 

0 . 2333 0.0039 66.449 -66.449 0.039 0.039 103.87 

0.2500 0.0042 66.434 -66.434 0. 024 0.024 97 .00 

0.2666 0.0044 66.421 -66.421 0. 011 0.011 91 . 02 

0. 2833 0.0047 66 . 411 -66.411 0. 001 0. 001 85 . 72 

0. 3000 0.0050 66.402 -66.402 -0. 008 -0.008 81 . 00 

0.3166 0.0053 66.396 -66.396 ·0.014 -0.014 76 .81 

0.3333 0.0056 66.393 -66.393 -0.017 -0. 017 73.01 

0.4166 0. 0069 66.377 -66.377 -0 . 033 · 0.033 58 .61 
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~ELL N-74 RECOVERY 

Corrected (p '1 <.., 
Time:min Time:hrs D-T -Y:Ft d(YL):Ft Drawdown:Ft Drawdown:Ft (tr+tp)/tr --f . 
---- ---- -------- -- ---- -- -------- - - ----- - --- --- -- ---- -- --------

0. 5000 0.0083 66.374 -66.374 -0 . 036 -0.036 49.00 

0.5833 0.0097 66.377 -66.377 -0.033 -0.033 42.15 

0.6666 0.0111 66.386 -66.386 -0.024 -0.024 37.00 

0.7500 0.0125 66.396 -66.396 -0.014 -0.014 33.00 

0.8333 0.0139 66.405 -66.405 -0.005 -0.005 29.80 

0.9166 0.0153 66.418 -66.418 0.008 0.008 27.18 

1.0000 0.0167 66.427 -66.427 0.017 0. 017 25.00 

1. 0833 0.0181 66.434 -66.434 0. 024 0. 024 23 .1 5 

1.1666 0.0194 66.434 -66.434 0.024 0.024 21 . 57 

1.2500 0.0208 66.434 -66.434 0.024 0.024 20.20 

Ln 1.3333 0.0222 66.434 -66.434 0.024 0.024 19.00 
- ::F 1.4166 0.0236 66 .437 -66 .437 0.027 0. 027 17.94 

('.J 

c::J. 1.5000 0. 0250 66 .434 -66 . 434 0.024 0. 024 17.00 

• 1.5833 0.0264 66 . 427 -66.427 0. 017 0. 017 16.16 --w,:.~ - 1.6666 0.0278 -66 . 418 ~-...! 66.418 0. 008 0. 008 15 . 40 
~...! 1. 7500 0.0292 66.415 -66.415 0.005 0.005 14.71 
~ 
"""?,,, 1.8333 0.0306 66.415 -66.415 0. 005 0. 005 14 . 09 
..,, -· 1.9166 0.0319 66.415 -66.415 0.005 0. 005 13.52 
Q--'. 

2.0000 0. 0333 66. 415 -66.415 0.005 0. 005 13.00 

2.5000 0. 0417 66 . 405 -66.405 -0.005 -0.005 10 .60 

3 .0000 0. 0500 66 . 405 -66.405 -0.005 -0 . 005 9.00 

3 .5000 0.0583 f,6 .405 -66 . 405 -0.005 -0. 005 7.86 

4 . 0000 0.0667 66.402 -66.402 -0 . 008 -0. 008 7.00 

4 . 5000 0.0750 66 . 402 -66.402 -0.008 -0 . 008 6.33 

5.0000 0. 0833 66.402 -66.402 -0.008 -0. 008 5.80 

5.5000 0.0917 66.402 -66 . 402 -0.008 -0 . 008 5.36 

6.0000 0.1000 66 .399 -66.399 -0 . 011 -0.011 5. 00 

6.5000 0.1 083 66. 399 -66.399 -0.011 -0. 011 4.69 

7. 0000 0.1167 66 .402 -66.402 -0.008 -0 . 008 4 . 43 

7.5000 0.1250 66 .399 -66.399 -0.011 -0.011 4. 20 

8 . 0000 0.1333 66.399 -66.399 -0.011 -0 . 011 4. 00 

8 .5000 0. 1417 66 .399 -66.399 -0.011 -0.011 3.82 

9 .0000 0. 1500 66.399 -66.399 -0 . 011 -0.011 3. 67 

9.5000 0.1583 66.396 -66.396 -0.014 -0.014 3.53 

10.0000 0.1667 66.399 -66.399 -0.011 -0.011 3 . 40 

12.0000 0.2000 66.399 -66.399 -0.011 -0.011 3. 00 
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Well N-74 Recovery 
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AQUIFER TEST SUMMARY 

WELL 199-N-74 SLUG INJECTION AND WITHDRAWAL 

Purpose of Tests: To estimate aquifer transmissivity or hydraulic 
conductivity 

Hydrogeologic Unit Tested : The uppermost aquifer (Hanford formation), 
comprising mainly gravel 

Thickness of Aquifer: 40 ft (estimated; borehole did not fully penetrate 
aquifer) 

Depth of Screened or Open Interval Exposed to Agyjfer During Test: Screened 
84.12.to 63.12 ft below top of casing; Water level at 66.41 ft below top of 
casing; tested thickness - 17.71 ft 

Diameter of Well Casing; 4 in. (0.333 ft) 

Diameter of Well Screen: 4 in. (0.333 ft) 

Diameter of Screen plus Sand Pack: 8 in. (0.667 ft) 

porosity of Sand Pack; 0.30 (estimated) 

Observation Well{s) Used: None Distance from Pumping Well: N/A 

Depth of Screened Interval of Observation Well; N/A 

Date of Tests: 4 Nov 91 Start Time of Test: 12:24 

Slugging Rod Dimension: 2-in-diameter by 6-ft length (0.13 ft3
) 

Duration of Test: Injection: 12 min; Withdrawal: 10 min 

Water-Leve] Measurement Methods: Pressure transducer with data logger 

Maximum Change in Water Level; 2.3 ft (see remarks) 

RESULTS: (Bouwer and Rice method) 

Transm~ssiirity Hydraulic 
Methods (ft /d) Conductivity Storativity 

(ft/d) 

lniection Not determined Not determined Not determined 

\lithdrawal 1700 96 Not determined 

* Bouwer and Rice method estimates hydraulic conductivity; transmissivity was estimated by the equation 
T=Kb, where b = screened aquifer thickness. 

0-115 

. . .. . ·.' 

.• . . ..: . ..~ 



a ..... 
:::z=-
('-J 
c::1 

• -;-•· 

K! 
C'-! 
r'<' .. 
....,_.,,,, 

-· -.. 
··.~ 

:··,; 

... . ~ . ;. 

.. -- ;·· - . ' ~. . -.. .. 
~ ,: .. . ~. 

WHC-SD- EN- DP-040, Rev . 0 

Remarks: 

Water levels recovered very rapidly (less than 0.5 min) after slug 
injection and withdrawal. The earliest data after slug injection (<0.2 min) 
oscillated significantly and were not analyzed . There were not enough data 
between the end of oscillations and recovery to analyze injection data. 
Withdrawal data were successfully analyzed by the Bouwer and Rice method . 
Data could not be matched to the Cooper et al. type curves. 
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Boreno1e j CJ j - N - ~ '-I 
Borehole .1 J 11 

• I 
O,.imeter __ -, ____ Hanf9rd Coord1n,11e1 _-_-_N_/-1/-1_-:_-:_=-------

lntervalTemo 3',,f 2 
1 -& 5 .J)- 1 

:Tn ::,-la r1-/<>.-1 eo"1 .:.. ~7.,.-..J T~':::>-f 

TwType Ta, 'ecf(,zn ILui' rbd,u,,,14 f 
I 

ln1ttucuon u1eo t,J;l{!.-C/T/-7-'i- E II 10 · / 

I I 

Depth Interval --':8'""'--L..-'-1 _•...:..1_2._
1
_-_&_I_...,· }1_._...,j,'-------

Borehole o~p in __ "3_L-~/_,_1_2_1 
_______ _ 

EQUIPMENT 
NAME DESCRIPTION 

&t:-CTJZ/c_ So<.1.J'l>E 7c_ .;5au~~T SA.I- ET-'::)-

_D_~_ll\_1 ______ L __ o ___ 6.._c_J __ € __ JL_. ________ ....bv-S,rt.1 IAJ C • .$/V. - ,; k I '1 2 

YiE.SSUK.£ 1£AA)Sl:x.lCt:iZ .:Iiv·SJr-(./ I,,Jc. .$,A.I,- .:l t, 2 3 ~ 2. ------=-----------------------
s '-'-' 6 ~ / ,J 4 2'7.:> -<'· O ')(~-0 0, 1.3-f.-f 5 

~~~-~-o_o_'_c-,_· ZA_v_u._~_rc_D---".$.--Tc........,,.E<_~_7.Z\_P._~ ____ _ 

~ ~ 
MEASUREMENT DATUM 

Control Datum fl)PO..CLAS,1,,)9 6
11 

(ro.C. ~ ") 

Elev.it1on _______ M_f1 _________ _ 
• 

Electric Sounder ___ f.i_._0_. _C_._6 _______ _ 

Steel Tape ____ l_-_cJ_._c __ .::{,;;.._'' ______ _ 

Preuure Traniducer __ --_/_. _d_. c_._6_
1

_

1 

------

COMMENTS 

-1A'l7'1E~ A -L~An=".S, 
Sign and Print Name 
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INSTANTANEOUS SLUG TEST DATA SHEET tJ. · Page~ofG 
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Borehole lC\9-N-1'-l Time j,;l ;J ,;J.-/,1 ,°t'l'. !t JY1 
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. /-<ID - / r1 ·,- r -/. ....,_, bu , >, -e.. 
I I I I I 

Interval Tested ~'-1 , '2 1 -{e3 -'efft Transducer Measurement Units t:_ZET ,....... 
Depth to Water &., ,LL! , !JloC Depth to Transducer (._;;; , 5;) I R w L 

Date JI l'LlCJ L Initial Pressure (P,) &. Ce , '-llQ ' 

Measured by _JAME"~ A. Cot:..lFS Slug Level or Pressure (Pmax) Ce '-1 · 0 (,, 3 

Slug Volume • 13.£-J,J 
Barometer Rea;t7A 
(Beg,nn,ng) - - (End) ··Af~ - Borehole Diameter <f' 

Time Pressure Time Pressure Time Pressure 

Observed Elapsed Trans. Measurement Obsenied Elapsed Trans. Measurement Observed Elapsed Trans. Measurement 
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WELL N-74 BASELINE FOR SLUG TESTS 

SE2000 
Environmental Logger 

11/04 15:40 

Unit# 192 Test 3 

INPUT 1: Level (f) TOC 

Reference 66.410 
SG 1.000 
Linearity 0.000 
Scale factor 9.998 

Offset 0.000 
Delay IIISEC 50.000 

Step 0 11/04 12:11:32 

Time :min Time:hrs D-T-W:Ft d(WL):Ft 

--- ----- .. -..... -- .. - ................... -----·--
0 0.0000 66.409 -66.409 

1 _0.0167 66.406 -66.406 

2 0.0333 66.406 -66.406 

3 0.0500 66.402 -66.402 

4 0.0667 66.402 -66.402 

5 0.0833 66.402 -66.402 

6 o. 1000 . 66.402 -66.402 

7 0.1167 66.402 -66.402 

8 0.1333 66.402 -66.402 

9 o. 1500 66.402 -66.402 

10 0.1667 66.402 -66.402 

11 0.1833 66.402 -66.402 

12 0.2000 66 .399 -66.399 
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WELL N-74 SLUG INJECTION 

Time:min Time:hrs D· T-W:Ft d(WL):Ft d(Y):Ft d(Y)/d(Yo) 

SE2000 
Environmental Logger 

11/04 15:38 

Unit# 192 Test 4 

INPUT 1: Level (F) TOC 

Reference 66.410 
SG 1.000 
Linearity 0.000 
Scale factor 9.998 
Offset 0.000 
Delay mSEC 50.000 

Step 0 11/04 12:24:39 

slugging rod vol. = 0.13 ft3 
theoretical d(Yo) = 1.5 ft 

Time:min Time:hrs D·T · W:Ft d(WL):Ft d(Y):Ft d(Y)/d(Yo) 
-----...... --.... -.... ----.. -.. - --- -- --- -------- --------

0. 0000 0. 0000 64 . 063 -64.063 2. 347 1.564666 
0.0083 0 . 0001 64 . 284 -64.284 2 . 126 1.417333 
0.0166 0 . 0003 67.821 -67.821 -1.411 -o. 94066 
0. 0250 0. 0004 65 . 222 -65 . 222 1.188 0. 792 
0.0333 0.0006 65 .911 -65.911 0. 499 0.332666 
0. 0416 0. 0007 65 . 731 -65 . 731 0.679 0.452666 

0. 0500 0 . 0008 66 . 185 -66. 185 0. 225 0.15 

0.0583 0. 0010 66. 160 · 66. 160 0. 25 0. 166666 

0 . 0666 0.0011 66 .280 -66.280 0.13 0. 086666 

0.0750 0.0013 66 . 293 -66. 293 0.117 0.078 
0. 0833 0. 0014 66.198 -66. 198 0. 212 0. 141333 
0. 1000 0 .0017 66.122 -66. 122 0. 288 0 . 192 
0.1166 0.0019 66 . 182 -66.182 0. 228 0.152 
0 . 1333 0. 0022 66 .312 -66.312 0. 098 0.065333 

0.1500 0 . 0025 66.359 -66 . 359 0.051 0.034 

0. 1666 0.0028 66.362 -66.362 0.048 0.032 

0.1833 0.0031 66.362 -66.362 0. 048 0.032 

0.2000 0. 0033 66.372 -66.372 0.038 0.025333 

0. 2166 0.0036 66.359 -66.359 0.051 0.034 

0. 2333 0.0039 66.365 -66 .365 0. 045 0.03 

0. 2500 0. 0042 66 .375 -66.375 0.035 0.023333 

0 .2666 0 .0044 66 .378 -66.378 0 .032 0. 021333 

0. 2833 0.0047 66 .381 -66 .381 0. 029 0. 019333 

0.3000 0. 0050 66.381 ·66.381 0. 029 0. 019333 

0.3166 0.0053 66.384 -66.384 0. 026 0 .017333 

0.3333 0.0056 66.387 ·66 .387 0. 023 0.015333 

0.4166 0.0069 66.391 ·66.391 0 .019 0.012666 

0 . 5000 0.0083 66.394 ·66 .394 0.016 0.010666 
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WELL N-74 SLUG INJECTION 

Time:min Time:hrs D-T-W:Ft d(WL):Ft d(Y):Ft d(Y)/d(Yo) 
---- --- - -------- -------- ------- - -------- --------

,f'~ i (f 0.5833 0.0097 66.397 -66.397 0.013 0.008666 

0.6666 0.0111 66.400 -66.400 0.01 0.006666 

0.7500 0.0125 66.400 -66.400 0.01 0.006666 

0.8333 0.0139 66.400 -66.400 0.01 0.006666 

0.9166 0.0153 66.403 -66.403 0.007 0.004666 

1.0000 0.0167 66.403 -66.403 0.007 0.004666 

1.0833 0.0181 66.406 -66.406 0.004 0.002666 

1.1666 0.0194 66.406 -66.406 0.004 0.002666 

1.2500 0.0208 66.406 -66.406 0.004 0.002666 

1.3333 0.0222 66.406 -66.406 0.004 0.002666 

1.4166 0.0236 66.406 -66.406 0.004 0.002666 
1.5000 0.0250 66.406 -66.406 0.004 0.002666 

1.5833 0.0264 66.406 -66.406 0.004 0.002666 

1.6666 0.0278 66.410 -66.410 0 0 

1. 7500 0.0292 66.410 ·66.410 0 0 

1.8333 0.0306 66.410 -66 . 410 0 0 
1. 9166 . 0.0319 66.410 -66.410 0 0 

2.0000 0.0333 66.410 -66.410 0 0 

2.5000 0.0417 66.410 -66.410 0 0 

3.0000 0.0500 66.413 -66.413 -0.003 -0.002 

3.5000 0.0583 66.413 -66.413 -0.003 -0.002 

4.0000 0.0667 66.413 -66.413 -0.003 -0.002 

4.5000 0.0750 66.413 -66.413 -0.003 -0.002 

5.0000 0.0833 66.413 -66.413 -0.003 -0.002 

5.5000 0.0917 66.413 -66.413 -0.003 -0.002 

6.0000 0.1000 66.413 -66.413 -0.003 -0.002 

6.5000 o. 1083 66.413 -66.413 -0.003 -0.002 

7.0000 0. 1167 66.413 -66.413 -0. 003 -0.002 

7.5000 o. 1250 66.413 -66.413 -0.003 -0.002 

8 . 0000 0. 1333 66 . 413 -66.413 -0.003 -0.002 

8.5000 o.1417 66.413 -66.413 -0.003 -0.002 

9.0000 0.1500 66.413 -66.413 -0.003 -0.002 

9.5000 0.1583 66.413 -66.413 -0.003 -0.002 

10.0000 0. 1667 66.413 -66.413 -0.003 -0.002 

12.0000 0. 2000 66.416 ·66.416 -0.006 -0.004 
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WELL N-74 SLUG WITHDRAWAL 

Time:min Time:hrs D-T-W:Ft d(WL):Ft d(Y):Ft d(Y)/d(Yo) 

SE2000 
Envirormental Logger 

11/04 15:35 

Unit# 192 Test 5 

INPUT 1: Level CF) TOC 

Reference 66.410 
SG 1.000 
Linearity 0.000 
Scale factor 9.998 
Offset 0.000 
Delay mSEC 50.000 

Step 0 11/04 12:38:43 

vol- slugging rod= 0.13 ft3 
theoretical d(Yo) = 1.5 ft 

Time:min Time:hrs D-T-W:Ft d(WL):ft d(Y):Ft d(Y)/d(Yo) 

-------· ---···-- ................ ----·-·· ............. .. ... --------
0.0000 0.0000 66.953 -66.953 0.543 0.362 

0. 0083 0. 0001 67. 764 -67. 764 1.354 0.902666 

0.0166 0. 0003 67.837 -67.837 1.427 0. 951333 

0. 0250 0. 0004 67.657 -67.657 1. 247 0.831333 

0. 0333 0.0006 67.508 -67.508 1.098 0. 732 

0. 0416 0.0007 67.360 -67.360 0.95 0.633333 

0. 0500 0.0008 67.237· -67. 237 0.827 0.551333 

0.0583 0. 0010 67.126 -67.126 0.716 0.477333 

0. 0666 0_0011 67.035 -67. 035 0.625 0.416666 

0.0750 0.0013 66.956 -66 .956 0. 546 0.364 

0. 0833 0. 0014 66.886 -66 .886 0.476 0.317333 

0. 1000 0.0017 66 . 769 ·66.769 0.359 0.239333 

0. 1166 0.0019 66.681 -66.681 0. 271 0.180666 

0.1333 0. 0022 66.612 -66.612 0. 202 0. 134666 

0.1500 0.0025 66 . 564 -66.564 0. 154 0.102666 

0. 1666 0.0028 66.529 -66 .529 0.119 0.079333 

0. 1833 0.0031 66.495 -66. 495 0.085 0.056666 

0. 2000 0.0033 66 .476 -66.476 0. 066 0.044 

0. 2166 0.0036 66.463 -66.463 0.053 0.035333 

0. 2333 0.0039 66 .451 -66. 451 0.041 0. 027333 

0. 2500 0.0042 66.441 -66.441 0.031 0.020666 

0.2666 0.0044 66.432 -66. 432 0. 022 0.014666 

0. 2833 0.0047 66.428 · 66.428 0. 018 0.012 

0.3000 0. 0050 66 .425 -66 .425 0.015 0.01 

0.3166 0.0053 66 . 419 -66 .419 0. 009 0.006 

0.3333 0.0056 66.416 ·66.416 0.006 0.004 

0.4166 0.0069 66.410 -66.410 0 0 

0. 5000 0.0083 66.406 -66.406 -0.004 -0.00266 
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YELL N-74 SLUG UITHDRAUAL 

Time:min Time:hrs D·T · U:ft d(UL):ft d(Y):ft d(Y)/d(Yo) 

66 ~ -------- -------- -------- -------- ----.---- --------
0.5833 0.0097 66.406 -66.406 -0.004 -0.00266 -f 

(y 

0.6666 0.0111 66.403 -66.403 -0.007 -0. 00466 
0. 7500 0.0125 66.403 -66.403 -0.007 -0.00466 
0.8333 0.0139 66.403 -66.403 -0.007 -0.00466 
0.9166 0.0153 66.403 -66.403 -0.007 -0.00466 
1.0000 0.0167 66.403 -66.403 -0.007 -0.00466 
1.0833 0.0181 66.403 -66.403 -0.007 -0.00466 
1.1666 0.0194 66.403 -66.403 -0.007 -0.00466 
1.2500 0.0208 66.403 -66.403 -0.007 -0.00466 
1.3333 0.0222 66.403 -66.403 -0.007 -0.00466 
1.4166 0.0236 66.403 -66.403 -0.007 -0.00466 
1.5000 0.0250 66.400 -66.400 -0.01 -0 . 00666 

,.o 1.5833 0.0264 66.403 -66.403 -0.007 -0.00466 
Lr) 1.6666 0.0278 66.403 -66.403 -0 . 007 -0.00466 
('..J· 1. 7500 0.0292 66.403 -66.403 -0.007 -0.00466 
c::l 

• 1.8333 0.0306 66.400 -66.400 -0.01 -0.00666 
:::f•~· 1. 9166 0.0319 66.403 -66.403 -0.007 -0.00466 
rt'-! 
~ 2.0000 0.0333 66 .400 -66.400 -0.01 -0.00666 
~ 2.5000 0.0417 66.403 -66.403 -0.007 -0.00466 .... ~ . ..... ~ 3. 0000 0.0500 66.403 -66.403 ·0.007 -0.00466 -·· c..~-.._ 

3.5000 0.0583 66.403 -66.403 -0.007 ·0.00466 
~,. 

4.0000 0.0667 66.400 -66.400 -0.01 -0 .00666 
4.Sooo 0.0750 66.400 -66.400 -0.01 -0.00666 
5.0000 0.0833 66.403 -66.403 -0.007 -0.00466 

5.5000 0.0917 66.403 -66.403 -0.007 -0.00466 
6. 0000 0.1000 66.403 -66.403 -0.007 -0.00466 

6.5000 0.1083 66.403 -66.403 -0.007 -0.00466 

7.0000 0.1167 66 .403 -66.403 -0.007 -0.00466 

7.5000 0.1250 66.403 -66.403 -0.007 -0.00466 

8.0000 o. 1333 66.403 -66 .403 -0.007 -0.00466 
8.5000 0.1417 66.403 -66.403 -0. 007 -0. 00466 

9.0000 0. 1500 66.400 -66.400 -0.01 -0.00666 

9.5000 0.1583 66.403 -66.403 -0.007 -0.00466 

10.0000 0.1667 66.400 -66.400 -0.01 -0.00666 
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Slug Withdrawal - Well N- 7 4 
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199-N-74 Slug Withdrawal Calculations 

**************************************************** 
THE BELOW HYDRAULIC CONDUCTIVITY VALUE WAS CALCULATED 
USING THE BOUWER AND RICE SLUG TEST METHOD. 
SOURCE= "THE BOUWER AND RICE SLUG TEST-AN UPDATE" 
GROUND WATER, VOL 27, NO. 3, MAY-JUNE 1989. 

RADIUS OF CASING USED IN CALCULATIONS HAS BEEN 
CORRECTED FOR THE THICKNESS OF GRAVEL OR SAND 
PACK DUE TO WATER LEVEL CHANGES IN THE SCREEN OR 
OPEN lNTERVAL OF WELL . 

. ************************************************ 
re {ft) rw {ft) L8 {ft) Lw {ft) H {ft) 
--------------------------------------------------

.2298 .3330 17.7000 17.7000 40 .0000 
************************************************ 
Ljrw = 53 . 1531600 
A= 3.1869620 
B= 5.220909E-001 
C= 2.8209920 
SANDPACK POROSITY= 3.000000E-001 
t {min)= l.OOOOOOE-001 
1/t= 10 .0000000 
Y

0
= (ft) 1.9000000 

Y = (ft) 3.SOOOOOE-001 
·1/t ln(Y,/Yt)= 16.9167600 
ln[(H-LwYfrw]= 4.2041990 
ln(rjrw)= 2.6447340 

************************************************ 
K (ft/day)= 96 .0730900 
************************************************ 
T Of THE SATURATED SCREEN INTERVAL 
(ft /day)= 1700 .4940000 
************************************************ 
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